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AN IMMENSE VACUUM PAN FOR SUGAR MAKING. 

The representation herewith shows probably the largest 
vacuum pan ever built, recently constructed by Robert 
Deeley & Co., at their works, foot of West 82d St., New 
York city, for the California Sugar Refinery, San Francisco, 
Cal., Claus Spreckies, president. The body of the pan is of 
iron, 114 inches thick, there being four perpendicular sections, 
two dome-like sections atthe top, and oné. bottom section, 
all accurately and carefully fitted and bolted together. The 
inside diameter is 17 feet, the height being 31 feet 7 inches, 
and the height to top of overflow 42 feet 6 inches. The 
capacity of this pan is about 1,000 barrels, or over 100 tons, of 
sugar at each ‘* strike,” the time required to make a ‘“ strike,” 
or sufficiently exhaust the water from the juice before treat- 
ment by the centrifugal, being under ordinary conditions 
three hours. 

The principle on which a vacuum pan is based is the fact 
that the boiling point of water, sirup, or any liquid, is in 
part dependent upon the pressure of the atmosphere, the 
temperature at which the liquid boils being higher or lower 
according asthe atmospheric pressure is increased or di- 


about the consistency of thick mortar. It is intended, in 
operation, that this pan will be filled with liquor only to a 
depth of 18 feet, leaving 8 feet vapor space above within 
the pan itself, besides the room allowed in the great pine 
leading from the top. There is a spray catcher or inter- 
cepter in the dome of the pan, and the vapor pipe leading up 
from itstopis 6 feet in diameter. Situated in’ this vapor 
pipe, between pan and condenser, as shown on illustration, 
is a portion enlarged to 10 feet diameter forming a trap to 
catch any overflow, which can be returned to pan or tanks, 
as desired, and thence the 6 foot vapor pipes continue to 
condenser, which is 8 fect diameter and 28 feet high. The 
condenser has two 8 inch perfurated injection pipes and four 
scattering plates. The pumps which make and maintain the 
vacuum are connected with the condenser, forming what is 
termed a ‘‘dry” vacuum. 

The pan has two of what are styled Jock proof-sticks, for 
removing and testing from time to time a small quantity of 
the sirup, but these proof-sticks are in reality tubes with 
nicely fitted valves and a piston for removing the sirup 
without destroying the vacuum. There are also eight eye- 


minished. In practice, with these pans, the liquor is boiled ; glasses arranged in different positions to enable the operator 


at a temperature of 110° to 120° F., so there is no danger of 


to keep a constant watch on the work going on inside the 


burning the sugar, the inversion of sugar is reduced to'a]pan. A barometer and thermometer are also connected with 


minimum, and the 
rapidity of the oper- 
ation is greatly in- 
creased. A pan of 
this size must ne- 
cessarily be of great 
strength, in order 
to resist the atmo- 
spheric _ pressure, 
which increases ac- 
cording as the vacu- 
um is more per- 
feet. 

The arrangements 
for beating will be 
readily understood 
by reference to the 
illustratien, the cop- 
per coils for this 
purpose presenting 
a surface of over 
3,000 square feet. 
There are eight of 
these separate coils, 
five being of 4 inch 
diameter and three 
of 5incb diameter, 
affording 69 inlets 
and outlets, and 
connected with 
eight. steam trunks, 
two-of 8 inch and 
six of 12 inch diam- 
eter,the steam being 
supplied by a 30 
inch main. Every 
facility is given for 
easy working, allthe 
main valve stems 
being carried to con- 
venient positions on ZZ Ly 
the working plat- . 
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form, from which 
also the ‘“ strike,” 
or discharge valve 
at the bottom of the 
pan, is operated. 
This valve is 20 
inch diameter. 

The pan is charg- 
ed witb the liquor 
through two 6 inch 
valves, controlled 
on the working plat- 
form, the atmo- 
spheric pressure 
readily forcing the 
liquor in. Thecane 
juice with which the 
pan is charged usu” 
ally gauges 25° to 
30° Baume, or about 
10 pounds to the 
gallon, and when 
discharged it is 
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the interior of the pan, by which the extent of the vacuum 
and the temperature of the contents are indicated at a glance, 
Formerly vacuum pans were built almost exclusively of cop- 
per, but of late years cast iron has been the choice, only the 
heating coils being of copper, the coils being so fixed as to 
prevent their vibrating during the boiling, and allowing for 
expansion and contraction without strain. 

Besides the amount of fuel saved and the economy of con- 
ducting the sugar manufacture with a pan of such device as 
this, where the work can all be so easily overlooked and the 
process minutely regulated, probably the greatest advantage 
ofall lies in the largely increased proportion ef sugar thus 
gained, and the comparatively small quantity of molasses 
which each ‘‘strike” affords, By such improved pans the 
yield of sugar amounts to six or eight hogsheads to one of 
molasses, while by less improved means only two or three 
hogsheads of sugar are obtained to one of molasses. 

The whole work was completed in four months at the, 
Deeley Iron Works, the order having been received July 10, 
while the pan was being taken down for shipment the second 
week in November, 

et 
The Journey ofa Million. 

Statistics as carefully studied by Dr. Farr tell us that of a 

million children 
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~~ ¥ ushered into life 
nearly a hundred 
and fifty thousand 
pass away by the 
end of the first year. 
Twelve months lat- 
er fifty-three thou- 
sand more will have 


followed. At the 
end of the third 
year the number 


living will be di- 
minished by twen- 
ty-eight thousand 
more, Each year of 
the decade follow- 
ing will make its 
inroads upon the 
ranks, but less seri- 
ous in amount, till 
the thirteenth year 
will call for less 
than four thousand. 
Those remaining 
will fali out by twos 
and threes till the 
end of the forty- 
fifth year, when it 
will be found that 
in the intervening 
period about five 
hundred thousand 
have succumbed to 
the hardships of the 
way. At the end 
of sixty years three 
hundred and seven- 
ty thousand gray 
haired veterans 
would still be keep- 
ing step with the 
duties of the pass- 
ing days. Eighty 


years would see thir- 
ty-seven thousand 
remaining, with 
strength impaired 
and steps growing 
fecble. At the end 
of ninety-five years 
but two hundred 
and twenty-three 
would linger in the 
darkening path, and 
these would be rap- 
idly thinned till in 
the one hundred and 
eighth year the last 
survivor of the mil- 
lion would @isap- 
pear, and join the 
ranks of bis prede- 
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cessors*in the great 
host of the majority, 
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SPECIALLY FOR OUR READERS, 
The annual election of periodicals may be said to be going 
now. This is the time when people make choice of the 
papers and magazines they are to enjoy during the next 
twelve months. New volumes begin with the coming year, 
and subscriptions are soon to be entered up. All readers of 
the ScrENTIFIC AMERICAN will, as a matter of course, re- 
new. The cost—$3.20 a year—is less than a penny a day. 
We should be glad if each of our friends would send in one 
additional penny per diem, and thus add the SUPPLEMENT 
to their regular subscriptions. For $7 a year—less than two 
cents a day—both papers are supplied. These are the 
cheapest as well as the best scientific publications in the 
world. We issue a double number this week to present the 
catalogue of valuable papers published in the SUPPLEMENT. 
The reader will therein find the key to vast wealth of inform- 
ation, and will conclude, we trust, that duty to himself, 
to the needs of his calling, to the wants of his mind, requires 
him to give the additional penny and enroll his name as a 
subscriber. 

Parents desire the welfare of their sons, want them to be 
intelligent and useful in the world. It is the special aim of 
the ScIENTIFIC AMERICAN to assist in this matter; thou- 
sands can testify that its influence has been effective. Let 
the young people regularly see our paper. It is the best in- 
vestment that can be made for their benefit. Sooner or 
later it will inspire them with new ideas and higher aspira- 
tions. 

The undeniable tendency of the ScrENTIFIC AMERICAN 
and the SUPPLEMENT is to promote industry, thrift, intelli- 
gence, and solid progressin every community. Therefore 
we ask our friends, wherever they live, to use their best in- 
fluence to increase the number of readers. Whoever causes 
two copies of the ScrENTIFIC AMERICAN to circulate where 
only one is now taken, is a far greater benefactor than the 
celebrated grower of grass blades. 

We have one additional request to ask of our friends, 
namely, that they will inquire if the SclenTIFIC AMERICAN 
and SUPPLEMENT are regularly taken and filed in the town 
libraries and reading rooms. If not, the attention of the 
managers should be at once directed to the matter, for there 
are no publications so valuable and necessary as these for 
reading room purposes; and in respect to scientific subjects 
none are so cheap. The yearly numbers of the SUPPLEMENT 
alone furnish a mass of reading matter equal in extent to 
ten large volumes of 350 pages each. 

We shall esteem it a special favor if our readers will send 
us postal cards giving the acdresses of the libraries or read- 
ing rooms in the towns where they reside; we shall then take 
pleasure in forwarding specimens of our papers, from which 
librarians may determine their usefulness. 

tt 
THE EFFICIENCY OF FLUID IN VAPOR ENGINES. 

Last year, when the so-called thermic motor, or bisul- 
phide carbon engine, was on exhibition here, an effort was 
made by several engineers to subject the motor to critical 
tests, to determine how nearly correct were the pre- 
tended claims of great economy set up by the motor people. 
But no disinterested tests were allowed, and purchasers of ; 
stock are said to have been badly stuck. Among those who. 
desired to test the ‘‘thermic” were the mechanical engi- 
neers, Messrs. H. L. Gantt and D. H. Maury. Faifing to, 
obtain permission to test the engine in question, they were 
compelled to confine themselves to a purely theoretical dis- 
cussion of the subject, and the results they have now 
given ina very able paper, under the above title, published 
in Van Nostrand's em 

The authors say : ‘* Rankine, Clausius, and others have 
proved that the amount of heat transformed into work does 
not depend upon the fluid which isthe conveyer of that 
heat, but simply upon the limits of temperature between 
which the fluid is worked. It follows that, theoretically, 
all fluids are equally efficient in transforming heat into 
work ; it does not follow, however, that all fluids are equally 
valuable as the working fluid of an engine, for there are 
other considerations besides efficiency to be taken into ac- 
couvt in making choice of a working fluid. We have set 
ourselves the task of choosing the best working fluid from 
the following liquids : water, alcohol, ether, bisulphide of 
carbon, and chloroform.” 

The final conclusions reached are substantially as follows: 

“Tf we limit maximum pressure to that employed in the 
steam engine, sieam is the most efficient fluid we can use. 
The relative size of cylinder necessary to produce the same 
power is smaller for steam than it is for the non-aqueous 
vapors when all have the same initial pressures. 

The higher initial pressure, involving higher initial tem- 
perature, and consequently greater range of temperature, 
causes such an increase of efficiency of the non-aqueous va- ' 
pors as to put them all above that of water, and to cause 
some doubt as to which would be the best working fluid, | 
judged thermodynamically only. 

As the most convenient method of deciding the question 
just raised, we may compare each of the vapors with that of 
water, showing their advantages and disadvantages. 

The vapor of alcohol gives us 1-4 per cent more efficiency 
than steam, and requires a cylinder whose volume is only’ 
0°853 of that of the steam cylinder to produce the same 
power. The disadvantages of alcohol are the high tension 
of the vapor, the great danger which arises from the ready 
inflammability of the hot liquid, and its cost. 

The use of ether would give us a greater gain in efficiency 
(2°11 per cent), and would require a still smaller cylinder 
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| (0°585 of that ofsteam), but it is open to the same objections 


as alcohol, and in a more marked degree. 

The vapor of bisulphide of carbon gives a gain in effi- 
ciency of 3°71 per cent, and demands a cylinder 0°550 of 
that of steam. It, however, is not only open to ali the ob- 
jections that have been stated against alcohol and ether, but 
it has two which are peculiar to itself, viz., its intensely dis- 
agreeable odor and its power of rapidly corroding iron 
which comes alternately into contact with it and with the air. 

The vapor of chloroform, which gives a gain of 3 per cent 
efficiency, and requires a cylinder 0°761, the volume of that 
of steam, is not open to the objection of inflammability, but 
it has so higha cost that it is probably impossible that it can 
ever be used economically in competition with steam. 

All the apparent advantages of the non-aqueous vapors 
may be gained in the steam engine by an increase of initial 
pressure; and, as the tendency of modern practice is in 
that direction, it seems certain that none of the non-aque- 
ous vapors will ever successfully compete with steam.” 

nt 
STEEL UNIFORMITY, 

The users of steel for manufacturing purposes, and pro- 
bably the producers of steel, would welcome any iuforma- 
tion that would insure uniformity in the product. It ap- 
pears to be almost a waste of investigating endeavor toargue 
on the relative merits of steel produced from the iron aud 
that cemented from the bar. The true test of their relative 
merits is that of use in practice. Yet there seems to be an 
almost insane desire to turn all our iron into steel, and to 
produce steel as directly from the ore as pig iron is pro- 
duced. An enthusiast recently called attention to some 
lathe and planing tools, cast from iron melted in the cupola 
in the regular way, and then submitted to a cementing pro- 
cess of brief duration, claiming them to be true cast steel, 
or its equivalent, And there are others who assume that 
all the work of cementation and the after processes may be 
dispensed with, and good tool steel result. 

This nonsense will be taken up and repeated by mechanics 
who may be like the Athenians described in Acts xvii., 
21; but there are workers who know steel from carbonized 
cast iron, and who require for their work all the proper qua- 
lities of cast steel. 

What is needed in regard to steel information is how to 
make cast steel to-day, to-morrow, and so on indefinitely, 
the same. Weknow that iron can be refined, and that its 
components can be changed, so as to improve its qualily, and 
so that it can assume some of the qualities of cast steel, and 
be called steel commercially. But what is required is an 
equable quality of the steel used for tools. 

This equable quality does not exist among the steels 
made by the best known manufacturers; they may claim it, 
but the facts of practice do not sustain the claim. All the 
differences in working different lots from the same makers, 
in working different bars from the same lot, in working 
from the same bar, do not come [rom the difference in treat- 
A chart of tests comprehending 
the steels of five of the best known wanufacturers of 
steels show notonly a difference between the products of 
the different establishments, but a great !ack of uniformity 
in the specimens tested fromthe same maker. An estab- 
lishment that makes the production of small steel tools a 
specialty, and is probably as successful as any other in this 
country, or other countries, bas its tools returned for failure 
in exactly opposite directions—too soft, too brittle. What 
is to be done? There is the same treatment of, commer- 
cially, the same material. The fact is that uniformity in 
the character of crucible steel is an attainment yet to be 
reached. and it is time that scientific and practical men de- 
voted their attention to this altainment, instead of arguing 
on the identity of purified iron, called ‘‘Bessemer steel,” and 
cast steel per se. 

—_— oO Oe 
St. Petersburg Canal. 

This canal, which bas just been completed, is intended to 
enable ships of large tonnage coming from abroad to reach 
the port of St. Petersburg direct, and to take in cargoes 
there, without having recourse to the hitherto inevitable 
transshipment at Cronstadt. The canal extends from Gou- 
touiew on the Neva as far as the smal! roadstead of Cron- 
stadt. A branch bas been excavated along the Pontilow 
Railway in the direction of the Catherinhof, an arm of the 
Neva. The Neva has also been dredged to meet the require- 
ments of the Russian navy, between the canal and the source 
of the Catherinbof. The length of the canal is 1734 miles, 
and the length of its branches is 244 miles. 

The bed of the Neva has been dredged for a distance of 
5,333 feet. The canal and the dredged portion of the 
Neva have a depth of 24% feet. The depth of the branch 
varies between 1744 feet and 2314 feet. On the portion of 
the canal which is protected by embankments, the width of 
the base is 218 feet for the first four versts from the Neva. 
This width is carried to 27514 feet for the next 344 miles, 
and to 35514 feet for the remainder of the canal, which is 
the portion of it which is not. protected by embankments. 
The work of excavating the canal was almost entirely car- 
ried on by means of nine dredgers. The imperial order 
prescribing the construction of the canal was signed June 
1, 1874, but the works were not actually commenced until 
September, 1878. Water was admitted into the canal in the 
presence of the Emperor Alexander III., November 12, 1883; 
| but it is only recently that the canal has been finally made 
available for the passage of vessels. Theworksof the canal 
cost altogether 1,642,4641. 
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METHODS OF ESTIMATING DISTANCES. 

There appeared recently, in Za Nature, a simple method 
of estimating distances, with illustrations and formule, for 
use of the military in the field. The method was as follows: 
Small silhouettes of standing and kneeling soldiers are cut 
out from stiff card-board, and painted black, or the actual 
uniforms may be shown in color; the standing soldiers to 
be about one inch in height, and the kneeling ones two- 
thirds of an inch, These figures and the average height of 
of soldiers (say 65 inches) have a constant value, and in the 
formula given stand # and H respectively. A distance, for 
illustration, is now paced off, by the person holding the 
silhouettes, of say 3 meters, or abou‘ 10 feet, from the person 
who is to make the observation, and the silhouettes are ad. 
justed to just cover the soldiers seen in the distance. This 
base line, 7, of ten feet, being given, the ratio will stand: 


2= i or required distance, and for this value of J 
should be 650 feet. By proportion it is shown thus: 


h Z H 
1 inch : 10 feet :: 65 inch : 2 = 650 feet. 


It will be seen by this operation that 7 must vary with 2. 

There is another method of estimating distances which 
the writer of this adupted several years ago merely for 
pastime. As some surprisingly accurate measurements have 
been made by this method, and as some of the ideas appear 
to have a bearing on the question of a possible absolute 
ratio of measurement, pertaining to, and variable with, each 
individual, it is given herewith, for the purpose of inquiry 
and thought. The experiments at the time were based upon 
this idea, that the true focal distance of every eye will fur- 
nish a true working ratio for all distances, provided practical 
application of the same can be realized. In this method, H, 
the diameter or height of a distant object, and J, the focal 
distance of 10 inches, will each be constant ; but / will have 
H 7 provided the normal focal dis- 
tance 7 of the observer is 10 inches. To make the matter 
still clearer to the mind, let us consider that for every unit 
of distance an object decreases in width 75, or for 10 units 
a decrease of 1 is found. By this, it can be readily seen 
that a focal ratio is obtained for a measurement in units; 
whether in inches, feet, or miJes; as the diameter of the 
distant object shall determine. 

In this simple way an approximate distance of the moon 
or sun, as well as terrestrial objects, may be worked out 
in a few minutes, 

My method of operation. was as follows: Having, after 
repeated trials, fixed upon 10 inches as the true focal dis- 
tance in my case, a simple sight piece and measuring ap- 
paratus was constructed, consisting of a ten inch wooden rod 
or eye rest, to the end of which was attached a movable 
slide or gauge, exposing an opening in an upright metal 
diaphragm, which was firmly attached to the end of the 
rod; by: moving the gauge in and out, the diameter of 
a distant object could be easily sighted, and the open 
space could be then measured by a micrometer. Several 
measurements having been obtained, the mean is taken 
to be the true one. 

Further, to illustrate: Suppose the same distance is taken 
as in the measurement given with the silhouettes, taking 


to vary with, or, z= 


the formula ¢ =H is and substituting the figures, we have 


z= 55 fect =< =650 feet. 
ment of asoldier 5'5 feet in height is found to be 0°0846 of 
an inch, and one-tenth of this gives the ratio for every foot 
of distance. 

A good way in estimating short distances isto select a 
window of a dwelling. Tbe average width of windows is 
about 3 feet; at the distance of half a mile one should just 
cover 0.011 of an inch in the micrometer. 

Any object may be selected, the average width or length 
of which is known, such as barns, houses, haystacks, stone 
walls, sections in rail fences, or a common barway, tele- 
graph poles, etc. 

If a focal distance of lessor more than 10 inches is used 
in sighting and measuring an object, it should take the place 
of 10 in the formula given above; the approximate distance 
obtained in either case should be the same. Suppose some 
pleasant night we wish to find the distance of the moon 
from the earth. For this purpose a glass micrometer ruled 
with dark lines should be used, ruled either to the gy or 
the ;4, of an inch; after several trials, an average diameter 
should be obtained of about 0:09 of an inch; this of course 
will vary somewhat with the moon’s distance. Now the 
approximate distance will be: 


wo 2,162 (moon’s diasi.) + 0°09 = 240,000 miles. 


Let us ext smoke our micometer, and during the day time 
take a ]-0k at the sun, 

Sn pPose Our Measurement stands 0-093 of an inch, the dis- 
tance obtained in the same way as above would be: 

x = 850.000 (sun’s diam.) + 0°093 = 92,391,000 miles. 

There is considerable misapprehension on the part of most 
people concerning the great difference between the appar- 
ent visual diameter of the moon and the sun and that to be 
obtained by micrometric measurement. But few people 
will believe that the actual measurement of either is less 
than the tenth of an inch, until a fair trial has been made. 
In a similar way, with the aid of a telescope, and the diame- 
ters as given by the astronomers, we may partially verify 


That is, the focal measure- 


the approximate distances of the planets. There are many 
ways in which this little formula will amuse as well as in- 
struct. G. R. C. 


Our Trade with Japan. 

Middle aged readers can readily recall the time when the 
empire of Japan and the heart of Africa were equally un- 
known to the world, and the memory of Perry’s notable un- 
sealing of the ports and commerce of Japan must be fresh in 
their minds. It was a triumph of American diplomacy, and 
to-day there comcs to these shores $14,000,000 worth of 
goods annually, while the amount and value of these im- 
ports augment rapidly. <A feature of the Japanese trade 
seems to be that those engaged therein almost invariably 
make money. It is a trade which calls for special fitness, 
and once established seems better than the average silver 
mine. 

Of Japanese imports, during the season ending December 
31, 1888, New York took nearly $6,000,000 in value; 
Chicago, $2,500,000; San Francisco, a half million; and 
Canada say three and a half millions. Their value goes to 
sbow that in exchange for the half million dollars’ worth of 
refined petroleum sent to Japan last season, Uncle Sam gets 
an assortment of invaluable articles, First in value and im- 
portance is crude camphor, n substance that more closely 
resembles a cheap grade of white sugar than anything else. 
It was imported to the value of half a million dollars last 
season—383 241 piculs. 

Japanese vegetable wax is another important product of 
the awakened island. It isa rival of paraffine wax in many 
ways, and is consumed in great quantities by New England 
cartridge makers, and by manufacturers of celluloid. Of 
this substance, over 2,600 piculs were imported last season, 
worth nearly $300,000. The cuttlefish bone, without which 
the life of the imprisoned canary would be stale, flat, and 
unprofitable, is still another product of Japanese origin. 
Over 1,600 piculs were imported last season, worth $246,000. 
This article showed an increase in the amount imported of 
100 per cent over the previous year’s trade. Then comes 
Japanese fish oil, a competitor of our menhaden oil. The 
wonderful abundance of fish in Japanese waters, and the fact 
that labor can be procured for a few cents daily, enable ex- 
porters to send this oi] 10,000 miles, and still compete with 
that expressed from fish that swarm along the Atlantic coast. 
Of this article, over 100,000 piculs were imported, worth 
$246,000. Isinglass, due to the abundance of fish already 
referred to, was imported from Japan last season to the ex- 
tent of nearly 9,000 piculs, worth $264,500. 

The metal antimony, of prime necessity in medicine, is 
yet another valuable product of Japan, and the last season 
brought out nearly 30,000 piculs, worth $188,000. The type 
founder ig a large consumer of this peculiar metal also, for 
it possesses the singular property of retaining its volume 
when cooling after melting, while other metals shrink. This 
endows metal alloyed with antimony with the attribute of 
retaining a clear cut impression of the mould, so requisite in 
type making. Among the articles which are found among 
the Japanese merchants’ samples is a silvery powder. This 
powder glistens from the surface of modern wall paper, 
imparting a beautiful appearance, and it serves to enhance 
the charming snow scenes depicted on Prang’s Christmas 
cards, This substance is Japanese mica, ground to powder, 
aud when used as described gives the article it is spread 
upon all the sparkling beauty worn by the surface of snow 
under the moon’s rays, 

The list of Japanese goods includes a long array of arti- 
cles, some of them as unique as the country from whence 
they come and the people who make them, but the Inde- 
pendent Record asserts that above are the leading articles of 
interest to our trades, 

—_——_ 0-0 
Working to Advantage. 

It is amusing to notice how easily a workman who under- 
stands some of the mechanical principles that govern the be- 
havior of matter, will handle a difficult undertaking with no 
otber strength than his own, assisted with a little fore- 
thought and head work. A large water wheel shaft lying in 
a wheel pit, and loaded down with pulleys and a large gear 
wheel, was brought out by a single workman and placed 
across the beams of iron, while the rest of the machinery 
was in motion, and sent off to the shop without any one ever 
noticing the difficult undertaking. When this same piece 
of machinery was first set in place, a dozen hands took part 
in the undertaking aud stirred up the whole concern for ma- 
terial to work with, and arranged a slide with pulley blocks 
strong enough to launch a vessel on dry land, putfed and 
hauled everything to pieces, cut and injured everything that 
came within their reach, to say nothing about the other little 
incidents that would last a village gossip for a week, such as 
a few broken bones, a lame foot, wtth the doctor’s bill 
thrown in, 

But the shaft found its place, however; and when the time 
arrived for a change in its position, as well as additional fits 
to be made, a chain made fast to the beam overhead and 
fast beneath the shaft through the open spaces in thepulleys 
to another at the other end, enabled the workman to roll the 
shaft up out of the pit by turning the gear wheel, while he 
himself backed up the ladder till the load was placed care- 
fully on the planks that had been left, with a little fore- 
thought, where he could slip them in place with his feet. 
Such an undertaking is certainly a risky one, and we would 
not advise such a proceeding, especially when the machinery 
on all sides was in motion. Instancesof this kind have been 
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noticed where it was almost impossible to understand how 
such difficult undertakings could have been accomplished 
with the material they bad to work with, while others, of a 
very simple nature, have brought misbaps nd failures, with 
nearly everything any one could ask for to work with. 

A large gear wheel, several feet across, was to be placed 
over the end of an upright shaft, and nearly a whole day 
had been expended in making the preparations for moving 
the wheel on rollers and elevating with jack screws, when 
two strong hands took hold of the wheel and placed it in its 
position on the shaft while the others were taking their noon 
hour, by first balancing the wheel on one edge of the hub 
and rolling it on this portion of the wheel up the incline of 
a stout beam, without meddling with the blocks and roller 
ways that had been all the forenoon in preparation. 

A heavy column was once elevated into its upright posi- 
tion by a small lad, with no other help than his own strength 
and a little calculation, after those who had been employed 
to raise the structure had given it up in despair, by taking 
advantage of the rocking motion allowed in the position the 
column was to occupy, which allowed this youthful speci- 
men of grit to set up each shore, on either side, by moving 
one at a time as the column was crowded on to the other, till 
at last it stood upright upon its base. 

Hundreds of instances of this kind can be related where 
the success was owiug to the careful manner in which the 
whole performance had been laid out at the commencement, 
and followed with care and forethought that protected the 
whole proceeding from accidents and mishaps, while others 
have come to an untimely ead in their endeavors, through 
negligence and carelessness on the part of the work hands, 
who had no definite idea as to what they were driving at.— 
Boston Journal of Commerce, 

rt 8 
The Utilization of Natural Forces in Electric 
Lighting. 

In the discussion of the paper on ‘‘Domestic Electric 
Lighting,” read by Mr. W. H. Preece at the recent meeting 
of the British Association in Montreal, Sir W. Thomson re- 
ferred to the facilities afforded by the proximity of the 
Lachine Rapids, situated five miles distant, for lighting the 
city by electricity generated by the aid of natural forces. An 
experiment in this direction is now being made at Belle- 
garde, in the department of the Saone-et-Loire. Some two 
and a half years ago M. Dumont, a manufacturer of the 
town, was granted permission to utilize the waters of the 
Valserine (a stream in the vicinity), with the view of obtain- 
ing a supply of motive power; and the necessary works were 
commenced, They were finished last year, and are described 
in La Nature, 

The course of the stream lies between high rocks, and the 
water is dammed up by means of a wall about 40 feet wide 
at its base, and having three sluices for regulating. the di- 
rection and volume of the current. The water has a fall 
of 165 feet, and flows out at therate of 1,100 gallons per sec- 
ond; being equivalent to a hydraulic power of 2,000 horses. 
This force it is intended eventually to divide between three 
turbines, one of which (of 600 horse power) has already been 
fitted up, and is employed in driving the machinery used 
in the lighting of the town by electricity. The current is 
generated by two small Gramme machines; aud the lighting 
is done by Edison incandescent lamps placed in the ordinary 
street lanterns. No accumulators are employed, so that the 
current passes to the main conductor (which is carried round 
the town on poles) directly from the generators; its strength 
being regulated, not by them, but by the turbine which 
drives them. The lighting is said to be brilliant; but there 
are several inconveniences attending it. In the first place, 
the lamps (even those of the private covsumers) are either 
all alight or all out at thesame time. Then there have been 
some rather untimcly extinctions; while occasional variations 
in the luminous intensity of the lamps have testified to cer- 
tain irregularities in connection with the machinery. Leav- 
ing these out of consideration, M. Dumont may be said to 
have succeeded fairly well in lighting a town by electricity 
generated by the aid of natural forces. He hopes, however, 
to go beyond this, and afford, by means of electric cables, 
a supply of power to those works whose proprietors may be 
willing to take it of him. 


rt 0 
Idunium, 


“Tdunium” is the name proposed by Professor Websky 
for the metal just discovered by bim as one of the compon- 
ents of native vanadate of lead. The mineral is rather a 
scarce one of a yellow color, and contains several other 
metals, of which zinc, iron, and arsenic are amung the most 
prominent. Idunium resembles vanadine in several respects, 
both physically and chemically, whiie the only oxide hitherto 
examined forms stable salts with alkaline bases, and thu3 
would appear to possess distinctly acid properties. It will 
probably be known by and by as “‘idunic acid,” and as its 
general characteristics and reactions correspond to those of 
vanadic acid, its formula will probably be 1d.Os. 


tl 
To News Agents. 

If for any reason your news company fails or declines to 
supply back numbers of the SUPPLEMENT, send the order 
direct to this office, and we will have it promptly filled. 
The SUPPLEMENT is never ‘‘out of print.” We supply all 
the back numbers. The news companies have no valid ex 
cuse for not furnishing any copy of the SCIENTIFIC AMERI 
CAN SUPPLEMENT that may be called for. 
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The Value of the Coefficient of Expansion, 


An ‘illustration of the way in which a coefficient like 
0:000006, that of the expansion of steel, may become a big 
thing with a few degrees of rise of temperature and long 
lengths has been seen, says the Hngineer, on the new Mid- 
land line between Irchester and Sharnbrook, recently opened 
for goods traffic. The rails were laid during winter time, 
and insufficient room was left for expansion, consequently 
the summer heat expanded the rails to such an extent that 
the road burst out of line. Traffic had to be at once stopped 
and the permanent way altered and properly spaced. Acci- 
dents from the ‘‘spreading ” of rails are far more frequent 
that is supposed on roads in this country. Your compiler 
long ago showed the vital necessity of regulating the space 
allowed for expansion at the ends of rails by constant refer- 
ence to the height of the thermometer on the spot and during 
the whole process of laying the rails, 

et 0 
CLAW BAR, 

The square face-plate of hardened steel has its corners 
bent upward, rounded, and recessed to form claws for re- 
ceiving the body and head of a spike; the under side is 
sligbtly convexed to fit snugly upon the curved upper side 
of the bar, to which it is united by means of a pivot bolt and 
but. The bar is formed substantially the same as an ordi- 
nary claw bar for drawing railroad spikes, with a recess in 
the end for the body of the spike. Through the bar, di- 
rectly in the rear of ‘the pivot bolt, isa hole, through which 
is passed a bolt whose head rests in one of the claw recesses 
of the face-plate; the under side of the bar is rabbeted to 
form a bearing for the nut. If the claws which are in use 
should break, by removing the rear bolt another pair of 
jaws may be brought over the recess in the bar. The recesses 
in the face plate may be of different widths to adapt the 
bar to spikes of different sizes, 

It is evident that this claw bar will wear four times as 
long as the ordinary bar, and by renewing the worn-out plate 


HARDWICK’S CLAW BAR, 


can be quickly refitted for use; and as the plate can be more 
nicely finished and better tempered than the end of the com- 
mon bar, still greater durahility is insured. 

This inventinn bas been patented by Mr. James L. Hard- 
wick, lock box 569, Cedar Rapids, Lowa. 

et te 
Bessemer Steel Works in the United States. 

There are 21 Bessemer steel works in the United States 
and 11m process of building. These 21 works contain 46 
converters, and 8 converters are building. The 
total annua! capacity of the works completed is 
2,490,000 net tons of ingots. The plant build- 
ing is that of the Benwood Iron Works, a- 
Benwood, W. Va. The States that have Besse 
mer works are: Massachusetts, one, with two 
4 ton converters; New York, one, with two 7 ton 
converters; Pennsylvania, nine, with twenty-two 
converters, and one building, ranging in size 
from 2 ton to 10 ton; West Virginia, one, with 
two 5 ton converters, and one building, which 
will have two 4 ton converters; Ohio, three, 
with five converters, ranging in size from 4 ton 
ta 10 ton; Illinois, four, with nine converters, 
ranging from 6 ton to10 ton; Missouri, one, with 
two 7 ton converters; Colorado, one, with two 
5 ton converters. 

The first Bessemer plant in the United States 
was erected in Troy, N. Y., and made its first 
blow February 15 1865; the second was erected 
at Steelton, Pa., and made its first blow June, 
1867; the third was erected in Cleveland, Ohio, 
which made its first blow October 15, 1868. The 
largest Bessemer plant in the United States is 
that at Steelton, Pa., which contains two 7 ton 
and three 8 ton converters. The next largest are 
the Edgar Thomson, at Pittsburg, and the North 
Chicago, at Chicago, which have three 10 ton 
converters, The domestic works are now more 
than able to supply all domestic demands for 


FEED MECHANISM FOR ROLLER MILLS, 

The engravings illustrate a feeding device for roller mills, 
patented by Mr. Julius Busch, vf Marine, Ill., which will 
deliver the material evenly to the rolls. The material is di- 
rected to the grinding rolls, B, by cant boards. Adjustably 
supported from the cant boards or the sides of the hopper by 
a threaded rod having an adjusting nut isa half-bell shaped 


BUSCH’S FEED MECHANISM FOR ROLLER MILLS. 


distributer, A, as shown in Figs. 1 and 2; or as shown in 
Fig. 3, two of these distributers may be combined. Fixed to 
arod supported within slotted brackets, D, is an inclined 
spout, C, the lower end of which is directly over, or nearly 
over, the apex of the distributer upon which’the material is 
delivered. The rod is-prevented from turning by the action 
of screws and nuts resting upon the bottom of the brackets, 
the inclination of the spout, to deliver the material higher or 
lower, having been previously affected. The slots in the 
brackets permit of the lateral adjustment of the rod to ad- 
mit of the lower end of the spout being located farther from 
or nearer to the distributer, according as the end of the spout 
is raised or lowered. A smaller distributer may be placed 
upon the apex of the large one when fine, soft material is 
being fed to the rolls; two of these may be united for use 
with the distributer, A, Fig. 3. Material is fed to the hop- 
per through delivery spouts. For coarse, sharp middlings 
the distributer, A, only will be needed. The middlings 
from the spout, C, striking upon the curved face of the dis- 
tributer, will be spread in a thin, even stream, which, falling 
upon the side of the hopper or the cant board, will be de- 
livered in an even stream to the rolls. For fine, soft mid- 
dlings the smaller distributer may be placed upon the apex 
of the other, and the spout so adjusted as to deliver near the 
upper apex. 
0 
ROPE SERVING MACHINE, 

Tbe frames are supported upon wheels adapted to run on 
suitable rails for moving the machine along the ropes that are 
arranged in guides, A, on the top beam. Mounted on each 
guide isa toothed wheel, B, which is geared with a master 
wheel, D, operated fromacrank, J. Each of the wheels, B, 
carries a boss extending a short distance from the side paral- 
le] with the rope to which the tension device, E—called by 
the inventor a ‘‘ mallet”—is pivoted to bear on the rope. 
This device (Fig. 2 is a section of one of the guides and ten- 
sion devices, and Fig. 8 shows a tension device and reel car- 
rier divided in two parts and bolted together to facilitate 
the rigging of the machine to the ropes) consists of a cylindri- 
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Bessemer steel, and one of them recently received 
a 10,000 ton order from Canada for rails, 


McQUARRIE’S ROPE SERVING MACHINE. 
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cal block of wood of considerably larger diameter than the 
rope, and having a groove along the side next tothe rope, in 
which the rope is made to bear by the yarn which, in pass- 
ing from the spools, F, is carried around the mallet and the 
rope a couple of turns, first passing throughaneye in anarm 
projecting from the mallet. The spools are pivoted in arms 
projecting from the mallet and from the boss, so that the 
spools and mallets are carried around the ropes. 

The guides are made in two parts, the upper of which 
may be taken off to facilitate the adjusting of the ropes, and 
the wheels, B, are also divided for the same purpose. To 
enable tbe attendant to turn the winding wheels while walk- 
ing by the side of the machine, and also to enable the crank 
to be applied so as not to be interfered with by the ropes, 
the train of wheels, H, is geared with a wheel on the shaft 
of the master wheel, D, the crank being applied to the shaft, 
H. The machine will naturally feed along by the pressure 
of the coils laid on the ropes against the yarn being laid on; 
but it will need to be pushed to some extent by the attend- 
ant, and the push rod, K, is so arranged that the force is ap- 
plied at the middle of the front end; the rod extends back, 
so that the operator can push the machine with the left hand 
while turning the crank with the right. 

Further particulars regarding this machine may be ob- 
tained by addressing the inventor, Mr. Archibald McQuar- 
rie, Post Office, Buffalo, N. Y. 

Se 
AN IMPROVED PLOW. 

The accompanying engraving shows a plow which, 
although suitable for use on level ground and as a cultivator 
after planting, is more particularly intended to be used as a 
sidebill corm planter. The inner plow beam carries, near its 
forward end, a share secured to a standard, and a colter. 
The corn hopper, E, is provided with a slide operated from 
the handle, D, by means of intermediate connecting rods 
and levers. A supplementary plow beam, A, carries a share, 
standard, and colter similar to those on the main beam. 
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STEVENSON’S IMPROVED PLOW. 


This plow beam is arranged to lie to one side of the rear 
portion of the main beam, as shown by the full lines in both 
cuts, or to either side uf the main beam, as shown by the 
full and dotted lines in the plan view, to do the hill-side or 
special work required of the plow and planter. To accom- 
plish this purpose the beam is fitted to turn horizontally from 
the rear end of the main beam to opposite sides of the latter. 
The ends of both beams are slotted and connected by a Jink 
pivoted at each end. When the beam, A, is swung toa po- 
sition in line with the main beam, its share and 
colter face in a reverse direction to the forward 
share and colter; but when it is swung to either 
side, the shares and colters face in the same di- 
rection with the rear ones to one side of those 
forward. The movable beam is held in place by 
a tooth on its free end, engaging with a latch, C, 
on either side of the main beam. A very im- 
portant advantage of this combined plow and 
planter is that the share.on the beam, A, may 
always be located on the upper side of the hill 
when at work, to operate as a covering shovel. 

This invention has been patented by Mr. James 
N. Stevenson, of Salvisa, Ky. 

—————__—~ «> 
Petrified Wood. 

The petrified wood which is so abundant_in 
Arizona, Wyoming, and Rocky Mountfy re- 
gions, is utilized in San Francisco, whete there 
is now a factory for cutting and polishit’y these 
petrifactions into mantelpieces, tiles, tablets und 
other architectural parts for which marble or 
slate is commonly used. Petrified wood is said 
to be susceptible of a finer polish than marble or: 
even onyx, the latter of which it is driving from 
the market. The raw material employed comes 
mostly from the forests of petrified wood along 
the line of the Atlantic and Pacific Railway. 
Geologists will regret the destruction of such 
interesting primeval remains, and some steps 
ought to be taken to preserve certain tracts in 
their original state. 
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IMPROVEMENTS IN UPRIGHT PIANOS. 

Improvements in the construction of upright pianos have 
been invented and introduced by the Mason & Hamlin Co., 
of Boston, New York, and Chicago, which add materially 
to the value of these instruments, rendering them capable of 
tones of extraordinary purity and beauty, and much increas- 
ing their durability; overcoming in large degree the ten- 
dency to fall from the pitch and get out of tune, which has 
been the most serious practical difficulty in the pianoforte. 

The principal of these improvements, which we shall il- 
lustrate and describe, consists in a different mode of fasten- 
ing the strings. Instead of holding them by iron pins driven 
jnto wood, as has heretofore 
been done, the Mason & Ham- 
lin Co., by an ingenious in- 
vention, fasten each string di- 
rectly to the iron plate itself, 
so holding it exactly, secure- 
ly, and permanently. from 
the instability and change- 
able character of wood it bas 
been impossible to do this 
when the latter material was 
employed. Yet upon such 
exact holding evidently de- 
pends very largely the quality 
of tone of the piano, and in 
still greater degree its capacity 
to stand at correct pitch. 

THE OLD METHOD OF sTRING- 
ING PIANOS 
is shown in Fig. 4 X is & 
part of the iron plate, which, 
when securely bolted to the 
heavy wood support at its 
back, y, forms the frame 
on which the strings are 
stretched. These strings are 
held by the iron wrest pins, 
Z ZZ, which are simply 
driven into holes prepared for 
them in the wood. Some- 
times the iron plate is extend- 
ed to cover the whole of the 
wooden frame, and in that 
case has holes through which 
the wrest pins are driven into 
the wood. In tuning the in- 
struments the iron pisos are 
turned back or forward, wind- 
ing or unwinding, and so 
tightening or loosening the 
strings. Disadvantages of this old method evidently are: 

1. It is difficult to tune the instrument exactly. A very 
slight turning of the pin back or forward changes the tension 
of the string sufficiently to alter the pitch materially. The 
< ‘ner has, therefore, to turn the pin back and forward re- 
peatedly until he hits, partly by chance, the exact tension 
required. Sometimes he is compelled to effect the slight 
difference ;.eeded by bending the pin, or forcing it toward 
or away from the string, so as to tighten or lvosen it very 
slightly, Now, the hold of the pin upon the wood, by 
which the string is held, is mainly through friction, and by 
the process of tuning this friction is lessened, just as the 
hold of a round nail in wood is abpiniglied by turning it 
round and bending to and fro. Thus 
every time a piano constructed on this 
old system is tuned, it is more or less 
injured. It is not a rare case that the 
injury is sogreat as to render the piano 
practically useless in a few years, be 
cause it becomes practically impossible 
to tune it with any reasonable approach 
to accuracy. 

2. A yet more important disadvan- 
tage of this old method of holding the 
strings arises from the changeable na- 
ture of the wood, which swells and 
shrinks with. atmospheric changes. It 
must be remembered that a very slight 
change in the tension of the string will 
affect the pitch of its tone. Hence 
least changes in the wood, which would 


Fig. 2. 


THE IMPROVED METHOD OF STRINGING 


invented by the Mason & Hamlin Co., and introduced in 
their pianos, is shown in accompanying cuts. Fig. 1 shows 
a piano with the front of tbe case removed. H is the iron 
plate or frame, made strong enough to bear the full strain of 


Fig, 4. 


the strings without any wood support at 1ts back, which is 
so left open for more perfect and tree vibration of strings 
and resonance of tones as reflected from the sound board, 
which extends behind the strings to the tos of the 
frame. BBisa metal flange cast in and forming a part of 
the iron plate or frame itself. Through this flange pass the 
screws, A,.to the lower ends of which the strings are 
attached. 

Fig. 2.shows on a larger scale a side view of the stringing 
device, by which the string is fasteved to the iron frame 
and its tension is regulated. 

Fig. 3 gives a frout view of the same, showing the upper 
parts of six strings (producing two tones). 

A is the screw threaded nut, by the turning of which the 
strings are drawn up or let down. B isa flange, cast in and 
a part of the iron plate itself. C is the screw headed blade 
to which the strings are attached. D is the guide which 
holds the screw headed blade in position during the process 
of tuning. E is the usual pressure bar which holds the string 
firmly to the upper bridge. F is the upper bridge, a triangu. 
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lar piece of metal, ‘on wltich the strings rest, and are pro- 
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ordinarily be immaterial, are of conse- 


quence here. The great liability of 
pianos, as they Lave been made, to get 
out of tune, arises mainly from this 
cause. and every player knows that its 
constant getting out of tune is the great 
difficulty in the use of the piano. The 
fact that the whole iron plate of the 
instrument has been securely bolted to 
a heavy wooden frame increases this 
difficulty, because in swelling and 
shrinking the wood springs the plate 
more or less. 

3. The heavy wood support of un- 
vibrating wood at the back of the iron 
plate 1s a detriment to the instrument, 
preventing the freest, fullest vibra- 
tion of its strings, and tending to 
make its tones dull and mixed with 
mere noise. 
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perly spaced. G is the string itself. H H isa part of the 
iron plate or frame on which the strings are stretched. 

It will be seen that by this method of stringing, the em- 
ployment of wood, eithér for the fastening of the strings or 
the support of the iron frame at its back, is entirely dispens- 
ed with, and so the disadvantages of its use are avoided; 
metal with its greater strength and comparatively ckange- 
less character being substituted. Principal advantages 
claimed for this method of stringing are: 

1. Peculiarly bright and pure musical tones are produced. 
The strings, being exactly and permanently held at each end, 
are not liable to the impertect or false vibrations which are 
inevitable in the 
old way of 
stringing. Then 
the absence of 
the wood at the 
back of the me- 
tal frame is a 
material advan- = = 
tage, giving great — 
freedom to the 
tones produced 
by the vibration 
of strings as per- 
fectly reflected 
from the sound- 
ing board, 

2. Permanence 
in good qualities 
of tone is se- 
cured. The 
strings remain as 
properly stretch- pif | 

| | 
L 


ed on the iron 

frame, and are 

not subject to 

the unfavorable : ‘Bre 
changes coming 
from fastenings 
in changeable 
wood. 

3. The piano 
is easily and ex- 
actly tuned, and 
has extraordina- 
ry capacity to 
remain in tune. 
Under the old 
system consider- 
able force was 
required to turn 
the wrest pin, and one revolution of it tightened or loosened 
the string as much us the whole circumference of the pin. 
By the new system a complete revolution of the tuning 
screw tightens or loosens the string ouly the width of one 
thread of the screw, requiring proportionately less force to 
operate it. Exact work is thus rendered easy. 

The metal frame and fastenings are not liable to change. 
After a few tunings, sufficient to take out the mere stretch 
of the strings, they remain as set, and the piano hardly re- 
quires tuning atall. Moreover, it is not injured by tuning, 
as must be the case with wrest pins set in wood, as has 
been shown. These pianos are, evidently, peculiarly 
adapted to positions where tuners are not readily avail- 
able, as well as to climates which in- 
volve trying conditions, not only as to 
temperature, humidity, etc., but also 
from ravages of insects, which in some 
countries so destroy the fiber of the 
wood that in a short time wrest pins 
lose their hold upon it, and the instru- 
ment becomes useless. 

Other improvements of winor im- 
portance are included in these pianos. 
One is an improvement upon the French 
upright action, now very generally 
used, by which its capacity for rapid 
repetition of tones is much increased. 

The cost of these pianos will be some- 
what mure than that of instrumentscon- 
structed on the old system; but advan- 
tages obtained evidently warrant this. 

The Mason & Hamlin Co. are well 
known as having been the first to in- 
troduce and manufacture the Ameri- 
can organ, which has now become the 
most popular and largely used of large 
musical instruments. Their very suc- 
cessful experience in the manufacture 
of 150,000 organs has amply fitted them 
for the improvement of musical instru- 
ments, and given them a worldwide 
reputation which they would be very 
unwilling to jeopardize. They have, 
therefore, been experimenting with pi- 
anos several years, and testing their im- 
provements in every way before being 
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willing to give them to the public. They 


have now obtained and thoroughly 


tested results which warrant. them in 


Fig. 1.—MASON & HAMLIN’S IMPROVED UPRIGHT PIANO, 
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the extensive manufacture of their new 
upright pianos. 
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The Burning of Iron and Steel. 

Iron that has been raised to near its temperature of fusion 
and slowly cooled is designated as ‘‘ burned ”’ or overheated 
metal. Itis both red short and cold short, and exhibits a 
coarse, crystalline structure and a bright glistening frac- 
ture. Such iron contains oxygen. But this oxygen is not, 
as is commonly believed, derived from without during the 
heating; but it was previously contained iv the iron itself 
through the medium of the scoria or slag impurities mixed 
with it. When the iron is raised to the fusing heat, or near 
it, a chemical reaction takes place; the metallic iron reduces 
the sesquioxide to protoxide, which, by being dissolved in 
the iron, alters the properties of the latter. The coarsely 
crystalline quality of iron so treated is not due to the pre- 
sence of the oxygen. The metal usually contains a notable 
quantity of phosphorus, which is well known to give a 
coarse grain accompanied by the quality described as cold 
short. The crystallization takes place during the slow cool- 
ing while at rest. The greater the proportion of phosphorus 
present, the lower is the temperature to which the iron may 
be raised without being burned. Pure iron should not take 
up more than 0:25 per cent of oxygen in solution. Though 
this substance does not greatly affect the ductility of the 
metal when cold, it acts like sulphur on its malleability. 

The qualities of steel also undergo change when heated 
to a high temperature, or when subjected to a lower tem- 
perature for too long a time. The richer the steel is in car- 
bon, the lower is the temperature at which the change takes 
place. Therefore, the harder the steel, the more carefully is 
it to be dealt with in the fire. Such overheated steel be- 
comes coarse grained and brittle; that is, cold short. Ifthe 
temperature be increased, showers of sparks are thrown off, 
and the steel is said to be ‘“‘ burned.” The alteration 
brought about in this way has generally been attributed to 
a diminution in the proportion of the carbon constituent, 
though this assumption is not warranted by the results of 
analysis. The presence of manganese and silicon is of more 
weighty consequence. Whensteel containing these is heated 
it is not the carbon, but the manganese and silicon, that first 
becomes oxidized, and there resuitsan important change in 
the properties of the steel. Later the carbon is oxidized; 
and while the oxide of carbon escapes, those of the man- 
ganese and silicon remain behind, and the whole mole- 
cular structure of the metal is altered. If the heating be 
carried still further, the iron will next be oxidized. A 
cast iron furnace door, exposed for several years to the 
flame of a coal fire, was found to contain 27:8 per cent 
of oxygen, in combination with iron, sulphur, nickel, cop- 
per, phosphorus, and arsenic. The cause of the sparks is 
not the combustion of the carbon, and the consequent 
generation of carbonic oxide gas, but the escape of gases 
imprisoned in the steel. Similar results may be brought 
about by exposing the steel to a lower temperature for a 
longer time; the oxidation of the constituents will, in this 
case, be effected in the order mentioned above, the only 
difference being in the slower action. Steel altered in this 
way is well described as “dead.” A regeneration of the 
metal by mechanical] treatment is hardly possible, since 
the original chemical composition cannot be restored by 
such means.—Jahrbuch fur den Berg- und Huttenmann., 

er ee 
An Interesting Relic. 

A writer in the Panama Star-Herald says: Recently I had 
the pleasure of examining an old piece of Spanish ordnance. 
It is a brass breech-loading cannon, the property of our es- 
teemed friend, the Bishop of Panama. The exact measure- 
ments of this shapely piece of artillery are as follows: 

The diameter of the bore at the muzzle is three inches. 
Back of the muzzle band, on a raised square measuring two 
inches by two, is the letter R, for Rey. The circumference 
of the muzzle band is eighteen and a half inches. The cir- 
cumference of the second band is thirteen inches. The ex- 
treme length of the piece is forty-four inches. The distance 
between the edges of the trunnions is nine anda half inches, 
their circumference is seven and a half inches, and their di- 
ameter two and one-eighth inches. The first part or swell 
of the breech, just back of che trunnions, measures twenty- 
one and a half inches. Circumference of tbe breech at its 
thickest part, twenty-one and a half inches. Thickness of 
its sides, one and a half inches. Internal diameter of the 
bore where breech block closed the gun, three inches and an 
eighth. In the upper posterior third of the breech, on both 
sides, are two slots, measuring two inches and a half hori- 
zontally by three-quarters of an inch wide. These undoubt- 
edly were used for passing a transverse bar, that held the 
block in position during traveling and firing. In the under 
surface of the breech chamber there is an opening, square 
externally, measuring half an inch; it tapers off to a small 
round hole that enters the chamber about its center. One 
can hardly fancy that it was the firing bole. A careful ex- 
amination leads one to suppose that as the block fitted with 
almost mathematical accuracy, this opening was probably 
left to allow air to escape in closing the breech, and permit 
rapid firing, etc. The measurements of the breech cham- 
bers are five and a half inches longitudinally by four and a 
half inches transversely. 

The gun evidently was designed and cast upon well known 
scientific principles, such as are recognized to thisday. The 
upper part of the breech lock, fitted under a strongly cast 
shoulder of brass, in the thickest part of the side of the bore, 
just inside the trunnions. As stated, the diameter of the 
bore anteriorly is three inches; posteriorly, three inches and 
an eighth. Did the early Spanish artillerists cover their 


shot with lead to secure accuracy of aim, and prevent the 
loss of the gases generated by the explosion of the powder? 

The weight of this very interesting relic of the Spanish 
Main of ‘‘ ye olden days” is probably 125 pounds. In view 
of its antiquity, the symmetrical proportions are excellent. 
While Lieut. Napoleon Bonaparte Wyse’s expedition was in 
the Darien, three guns of this type were discovered and 
brought to Panama. The gun under consideration was pre- 
sented to Bishop Paul, and the others are in the Paris 


Museum. 
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A NOVEL FIRE ESCAPE, 

A bag or chute made of canvas or other suitable material, 
and open at both ends, is folded regularly and placed upon a 
truck provided with wheels and handles, One end of the bag 
issecured firmly toa frame hinged to the truck in such a way 
that when raised to avertical position its lower ends will rest 
on theends of the side bars ofthe truck frame. At the 
hinged end of the frame is arranged a cushion that can be 
placed over the window sill. Theendof the bag is secured 
to the frame in such a manner that it can be entered through 
the frame. The frame is held in a vertical position by 
hiuged side braces, and the top cross bar is of such length as 
to extend beyond the side bars of the window frame. The 
lower end of the bagis provided with handles. 

To use the fire escape the truck is rolled to a window, 
the frame is swung to a vertical position, and the bag is 
dropped out of the window. The weight of the chute 
presses the top cross piece of the frame against the up- 
rights of the window frame. The cushion is placed over 
the sill, andthe lower end of the bag is held by a few power- 
ful men, who grasp the handles, and thus prevent the bag 
from hanging vertically, as it is necessary that it should have 


WINDMAYER’S NOVEL FIRE ESCAPE. 


acertain inclination to prevent the persons from sliding 
down too rapidly. The people to be rescued step through 
the frame into the chute and slide down, the speed of the 
descent being checked by pressing the knees and elbows 
against the bag. 

Further particulars regarding this fire escape can be ob- 
tained by addressing the inventor, Mr. A. J. Windmayer, of 
Fort Madison, Iowa. 

—_ rt 
Dispatch in the Machine Shop. 

The importance of a reputation for promptness in the ful- 
fillment of engagements, and the execution of orders on the 
very day they are promised, is well illustrated by an in- 
cident related in a contemporary, Te Industrial World. 

A short time since a party who contemplated having 
some expensive machinery made was inquiring where he 
had best send his order. <A friend suggested the name of a 
well known machinist near at hand. The reply to this 
suggestion was: ‘‘ While I know A to be one of the best 
machinists in the town, yet he is so proverbially slow that 
there is no telling when he would complete the work. I 
cannot afford to take the chances of his delays.” A did not 
get the job; it was given to a firm who had a superior 
reputation for getting out work ina satisfactory manner 
with great dispatch. 

This order was the beginning of a very large business, 
and it is safe to say that A’s reputation for negligence lost 
him business the profits on which would, in a short time, 
have amounted to no Jess than ten thousand dollars. How 
many similar customers A has lost on account of his lax 
methods, no one knows. It is probable that his losses in 
this respect amount to many thousands of dollars, for he is 
only doing a limited business, notwithstanding his reputa- 
tion for good workmanship is second to none, he being 
capable of successfully completing all sorts of the finer and 
more intricate mechanical work. 

There is nothing that can besecmingly more vexatious than 
the customary delays in perfecting machine work. While 
it may be true that in this kind of employment there are 
numerous unexpected occurrences tending constantly to de- 
feat the prompt dispatch of work, yet these difficulties are 
such as can be overcome by the display of extraordinary 
exertion and by paying a due regard to the minute details 
of the business. Machinists have frequently a fault of ac- 
cepting orders for more business than they can do within 
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the time stipulated. In their endeavors to fill their shops 
with work, they book more orders than they can take care 
of, and hence let their engagements get ahead of them, re- 
sulting too often in delaying important jobs, and in keep- 
ing everybody connected with the business in a bad temper. 

It can readily be conceived that when a man orders a 
machine completed on a particular day, and has made his 
arrangements in accordance with a belief tbat the machinist 
will live up to his engagement, the disappointment in the 
event of a non-fulfillment must be very great, as in not a few 
cases is also the loss. 

All that some people care for is to get the orders on their 
books, and little regard is paid to the time when they are 
filled. This is a wrong which will operate seriously to the 
discredit of the offending machinist. 
< If there were no loss of trade, no decline of reputa- 
tion, or other ill-effects of the inexcusable course, a due re- 
gard for doing what is just and right should inspire the ma- 
chinist to do his work promptly and in the best manner. 

When a man leavesan order and agrees to pay a price for 
work done for him, there is an obligation on the workman’s 
part to perform it in manner and form as agreed. Nothing 
avoidable should be allowed to prevent the honest consum- 
mation of this agreement. 

There are occasionally valid excuses for the non-fulfill- 
ment of an agreement to get out machinery at a specified 
time. In such instances no blame can attach to the ma- 
chinist, but it 1s safe to say that ninety per cent of the cus- 
tomary delays in machine shop practice might be prevented 
by intelligent forethought or by extra exertion, 

os ~.+-0}-— 
Gumbo. 

On the Canadian Pacific Railway, west of Winnipeg, it 
is noticeable that all the prairie land is free from stones, 
For great distances along the line, one bushel of stones could 
not be gathered in fifty miles. In the neighborhood of 
Brandon the soil is gravelly, and there are some large bowl- 
ders, which are striated in the east and west direction; these 
are the only bowlders to be met with for 400 miles from 
Winnipeg. 

The absence of earth-worms and slugs is a marked feature 
of this soil. When dry, it is hard to work; during the sum- 
mer it can scarcely be plowed; when wet, it adheres so hard 
to carriage wheels and boots, that it can only be re- 
moved by being scraped off. A very little moisture pro- 
duces this state. It is very difficult to work in this condi- 
tion, as it can searcely be cast off the shovel or the scraper; 
with 20 per cent. moisture it somewhat resembles half-set 
mastic or glue. The most adhesive qualities of this soil are 
termed “‘gumbo.” When ‘‘gumbo” dries, it bakes too 
hard to be plowed; on several occasions it was taken out 
with picks, in large blocks, and laid by hand in the dump. 
In its worst condition of moisture it will hold the hoofs of 
horses working in itand pull their shoes off; this has oc- 
curred repeatedly, and within one hour of their having 
been set. The authors kiln-dried and soaked some of it, and 
found it would absorb 72 per cent..of moisture before be- 
coming “slurry.” 

The frost penetrates the ground toa considerable depth. 
In the excavations for the main sewer in Winnipeg some 
years ago, a layer of frozen clay, 12 inches thick, was found 
8 feet below the surface in the month of August. The pre- 
sence of frost in the lower layers of the subsoil is not pre- 
judicial tothe growth of the crop. The soil does not heave 
when the frost leaves it inspring, which is a marked differ- 
ence to the clay subsoils of the eastern provinces. Houses 
can be built on sills laid on the surface of the ground; foun- 
dation walls or piles lave to be carried down 8 feet. Frost 
has a beneficial eifect on the earthworks, crumbling down 
the ‘‘ gumbo” and causing it to fall like fine garden soil. It 
also consolidates the embankments. 

et 0 te 
Robert Henry Sabine. 

This eminent electrician, who is well known for a variety 
of useful works, died in London on the 24th of October. 
Sabine was born at Dorchester on November 6, 1837, but 
subsequently lived at Bristol with his father, Mr. H. 8. 
Sabine, a solicitor. Educated at Bristol, he entered his 
father’s office at the age of seventeen; but manifesting a pre- 
ference for engineering studies, he was sent to Manchester 
to enter an engineering firm, and there met the late Sir 
William Siemens, who engaged him as an assistant. In 1859 
he went to the Mediterranean on H.M.S. Firebrand to test the 
Siemens deep sea thermometer, and afterward was transferred 
to the Berlin works of Siemens & Halske. He subsequently 
epvgaged in cable work abroad, and finally left Siemens, 
Halske & Co. to become a consulting engineer in 1867. In 
1871 he became associated with Sir Charles Wheatstone ina 
private factory, which afterward developed into the British 
Telegraph Manufactory. Here the first Gramme machines 
were made, and many interesting experiments in electric 
lighting carried on. Sabine was married to Sir Charles 
Wheatstone’s second daughter. For some years he was in 
partnership with Sir Samuel Canning. His best known 
works are the ‘‘ Electrical Tables and Formule,” which he 
prepared with Mr. Latimer Clark, and his ‘‘ History and 
Progress of the Electric Telegraph,” which, although over- 
weighted with the productions of Messrs. Siemens Brothers 
to the exclusion of other inventors, is nevertheless a clear 
and correct work. His best known research is on a 
‘*Method of Measuring the Contour of Electric Waves pass- 
ing through Telegraph Lines,” and his most original inven- 
tion is perhaps the ‘‘ wedge and diaphragm photometer.” 
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Electricity from Machine Belts, 
To the Hiditor of the Scientific American: 

Seeing in this week’s (Nov. 15) SciENTIFIC AMERICAN 
and SUPPLEMENT notes about electricity on machine belting, 
in which I was very much interested, I concluded to send 
you a word of my experience, hoping some others may do 
the same, who may have it. 

We have at present a very marked production of electri- 
city ona pair of elevator engines in a very unfavorable 
place, it being in a basement of a large warehouse for stoves, 
This basement is very moist at all times, and the engines are 
well connected electrically through the steam pipe to boiler 
and feed pump, and to the ground by water main, also steam 
traps in the ground; the engines being set on large stone 
slabs. In spite of this, they at all times produce enough 
electricity to be seen. I have seen sparks 214 inches long, 
this heing from the belt to nearest point on the frame of the 
engine. Another effect is that both kinds of electricity are 
produced, the electricity being reversed when the engines 
are reversed. When the belt is running from the lower side 
of drum pulley to engine pulley, positive electricity escapes 
from edge of belt to brake rod. When the belt runs in op- 
posite direction, negative electricity escapes from the frame 
of engine to face of belt. To judge from the experiment 
I made, as below mentioned, a moist temperature does not 
seem to totally prevent the production of electricity. I have 
brushed the edges and face of belt with a handful of moist 
waste, after which the sparks were as usual. Even on rainy 
days I have noticed the sparks to pass the same, when I was 
not able to produce any with the plate machine. 

I have no doubt about the sparks setting fire to combusti- 
ble dust. I have burnt holes through papers of several 
thicknesses. The sparks are of avery bluish toa yel.owish 
color, with a loud crack, the passage of negative being most 
bluish. I notice by running a wire across the face of belt, it 
reduces the size of the sparks, but it did not prevent the 
production of same. Have ouled the belts with castor oil 
without producing any change. 

The elevator engines are made by Crane Brothers, of this 
city. They area pair of 4,000 pounds capacity, double ver 
tical engines, in the basement of the new stove warehouse of 
Ratbbone Sard Co., running for two hours every working 
day. 

I have no doubt there are engines in more favorable places 
than these which do not produce electricity. G. A. H. 

Chicago, Ill.. Nov. 17, 1884. 


First Principles for Young Mechanics. 

A well grounded knowledge of the great law or principle 
of conservation of energy should be taught with the multi- 
plication table. It can be so taught if the teachers them- 
selves are certain that there is in the universe only so much 
energy, and that we cannot make one particle more than al- 
ready existed. With a clear uuderstanding of this principle, 
no time will be. wasted m search after perpetual motion 
machiues, and fewer mistakes will be made by really earnest 
seekers after improved machines for use or improved 
methods. Whena young man brings to me some wonder- 
ful improvement over the ordinary crank motion, some de- 
vice that is to supersede the crank of the steam engine, a 
feeling of utter helplessness comes over me; I know not 
where or how to begin; he has had no opportunity to learn 
the simple laws of mechanics, and to point out the fallacy 
of his argument means to teach him the iaws of mechanics, 
sol can only say to him, ‘*Don’t,” and may advise him 
what books to read. 

We hear or read almost daily of the wonders of science, 
and what is to be accomplished by electricity. ‘It is to be 
the great power of the future.” Is ita power now? We 
may use it indirectly to drive machinery, we may make use 
of it to propel the cars on our street roads, but is it a power 
in the sense that steam is a power? Let us think of this a 
few moments. We cal! steam a power, and our factories are 
driven by steam power; or we call water when falling a 
power, and we drive the machinery in other factories by 
water wheels; or we pump water into the reservoirs at Fair- 
mount by water power. Where we have no fall of water, 
and where fuel is scarce but wind plenty, we grind corn in 
a mill driven by wind, and the wind is our power; these 
and other sources of power may be called primary powers. 

Secondary power is that which is transmitted from the 
prime motor to a machine, One machine may be driven by 
belt power, and another may be driven by gearing, etc. 
Electricity, as we now use it, as a power must be classed in 
its greatest economy with the secondary powers, with the 
belt or the gearing, not with the steam engine and the water 
wheel. We dig from the earth coal that. contains the stored 
up energy of the sun’s heat expended on forests that existed 
long before man came to live on this planet. We burn that 
coal under our boilers, and the steam generated by this ap- 
plication of heat to water is used to drive the piston of the 
steam engine, and from thence 1s the power conveyed by belt 
or gearing by shafts, or even by electricity, to the machines 
to be operated. We can burn up zinc in costly acids, 
and generate electricity that can be used to drive an electric 
engine, and so in turn operate machines exactly as in the 
case of the steam engine. In this case electricity is a power 
exactly as steam 1s to be considered as a power; and what is 
more, the electric battery will give us more nearly the whole 
of the stored up energy of the metal eaten up in the battery 


than the most improved steam engine can give us of the 


_|stored up energy of thecoalthatis devoured in the furnaces 


under the boilers. With «all this advantage, electric bat- 
teries are not used to drive machines with any hope of eco- 
nomical] results. 

Zinc has been gathered from the earth as an ore, it has 
been converted into a metal, or the metal has been gathered 
from the ore by means of coal and much labor; its market 
price is measured by the cost of its production. To burn 
up zinc at five cents a pound 1n acids costing but few cents 
per pound, with a certainty of getting from the meta! 70 or 
80 per cent of 1ts theoretical energy in motive force, yet 
makes the venture a more costly one than the burning of 
coal under a boiler with the knowledge that we are at the 
best getting but little more than ten per cent of the theo- 
retical power that lies hidden in that coal. The electricity 
that is now lighting our streets, the electricity that is utii- 
ized in places to drive the street cars, has behind it the 
steam engine or the waterfall, the windmill, or some other 
motor. 

By means of a steam engine we drive a dynamo electric 
machine, and the electricity thence proceeding lights our 
streets or may be reconverted, with some loss, back into the 
power that created it; for one dynamo machine can be made 
thus to drive another, the electricity being carried from one 
to the other by proper conductors. What, then, 1s electricity 
as we nowuseitinthe way of power, but as the belts and 
the gearing that carries our steam power to the machines? 
It is a belt with moreor less slip. But this is not to remain 
so forever. The future of electricity as a power is full of 
promise. The coal we now squander, using but asmali per- 
centage of its theoretical dynamic force, is capable of yield- 
ing its energy either as heat or as electricity; and the time 
will come when we will not burn this coal to boil water, and 
1n that boiling lose say 1,000 units of its heat at the moment 
of the conversion of water into steam, lose all this, never to 
be getting it back, but we will take from the coal its energy 
in the form of electricity, we hope in more near ratio to its 
true value, and then we can convert that energy into what- 
soever other form of energy we may require. The best that 
science can do is to point out just what energy there isin this 
or that source of power. The most we can hope to utilize of 
this energy as power will never amount to 100 per cent. 
Nature gives us nothing without exacting something in 
payment. 

A pound of water is the same as a pound of metal so 
far as its power from gravity is concerned. In falling 
through space if will exert just as much force as any other 
pound weight is capable of doing, and no more; it will do 
the work due to one pound falling at any given velocity less 
the friction of the machine or of the moving parts. We 
turn water into steam with a certain knowledge of the 
power that can be gained by using the elastic vapor as a 
spring, or we may tear the gases, which combined form 
water, apart, and use these gases in recombination to pro- 
duce power, but less power than was taken to tear them 
apart, never more. 

Science has made us so sure of these facts that we can 
base our faith on them, and with this knowledge we are 
willing that others than ourselves shall invest their money 
in machines which are claimed to be able to develop from 
five drops of pure water inclosed in a ball, power enough to 
propel the largest steamship across the ocean. It is ignor- 
ance of the unalterable laws of physics that leads ignorant 
people into squandering money on so-called wonderful in- 
ventions that, out of nothing, are to give us great results. 
An ignorant man will spend his time pondering over per- 
petual motion machines, so will a man with brain gone 
wrong; the first will quit his folly with more learning, the 
second finds his home inthe madhouse. A third and worse 
class aim to deceive, and, for a time, many a one has done 
so. When shrewd ignorance resorts to dishonest methods, 
the confiding public is apt to suffer in pocket.—Coleman 
Sellers, 
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A Smoke Burning Locomotive. 

A new locomotive, invented by Mr. Charles B. Coventry, 
tried on the Chicago and Northwestern Railway, has 
given great satisfaction. During two succeeding weeks it 
has been on trial on the suburban trains on the Chicago, 
Rock Island, and Pacific. The poorest quality of bitumin- 
ous coal was used, and yet at no time, although at one point 
it ran 50 miles an hour, did any black smoke come out of the 
stack. Nota particle of cinders aud dust was thrown out. 
The smoke that was emitted was thin and white looking— 
much like escaping steam, There was no bad odor from 
escaping gas, as is the case in ordinary engines. Mr. Coven- 
try explained that the gases on ordinary engines are usually 
thrown out of the stack, which is the cause of the density of 
smoke, On his engine the gases are ali burned, and that is 
what causes the absence of smoke, which results, of course, 
in a saving in fuel. The new locomotive presents an entire- 
ly different appearance from those now in use. Instead of 
having a large, conical-shaped smoke stack in front, 
it has a straight smoke stack, similar to those in use on lo- 
comotives in England and Europe, in the rear just in front of 
the cab. The boiler bas two sets of flues, small ones in the 
lower part and larger ones in the upper part. The smoke 
runs twelve feet through the lower flues, and then returns 
by the larger flues to the rear, where the smoke stack is 
placed, Thus the smoke traverses twenty-four feet before 
reaching the smoke stack, instead of twelve feet, as is the 
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case in ordinary boilers. The heavy cinders and dust, not 
being able to risé from the lower small flues into the upper 
large ones, fall into a smoke arch in front and can be emptied 
on the ground at any time. There is another smoke arch to 
catch the lighter particles of dust and ashes at the endof 
the larger flues in the rear of the boiler. Thus nothing but 
a light white smoke passes through the smoke stack in the 
rear, and no cinders, sparks, or fire is thrown out. 


el 


Oysters. 


The oyster industry is rap:dly passing from the hands of 
the fishermen into those of oyster culturists, The oyster, 
being sedentary, except for a few days in the earliest stages 
of its existence, is easily exterminated in any given locality, 
since, although it may not be possible for the fishermen to 
rake up from the bottom every individual, wholesale 
methods of capture soon result in covering up or otherwise 
destroying the oyster banks or reefs, as the communities of 
oysters are technically termed. The main difference be- 
tween the oyster industry of America and that of Europe 
hes in the fact that in Europe the native beds have long 
since been practicaily destroyed, perhaps not more than 6 or 
7 per cent of the oysters of Europe passing from the native 
beds directly into the hands of the consumer. It is proba- 
ble that from 60 to 75 per cent are reared from the seed in 
artificial parks, the remainder having been laid down for a 
time to increase in size and flavor in the shoal waters along 
the coasts. 

In the United States, on the other hand, from 80 to 40 per 
cent of all the oysters consumed are carried from the native 
beds directly to market. The oyster fishery 1s every where 
carried on in the most reckless manner, and in all directions 
oyster grounds are becoming deteriorated, and in some cases 
have been entirely destroyed. It remains to be seen whether 
the governments of the States wiil regulate the oyster fish- 
erles before it 1s too late, or wili permit the destruction of 
these vast reservoirs of food. At present the oyster is one 
of the cheapest articles of diet in the United States, whilein 
England, as has been well said, an oyster is usually worth 
as much as, or more, than a new laid egg. It can hardly 
be expected that the price of American oysters will always 
remain so low as at present: but, taking into consideration 
the great wealth of the natural beds along the entire Atlan- 
tic coast, it seems probable that a moderate amount of pro- 
tection will keep the price of seed oysters far below the pre- 
sent European rates, and that the immense stretches of sub- 
merged iand along our coasts especially suited for oyster 
planting may be utilized and may be made to produce an 
abundant harvest at a much jess cost than that which ac- 
companies the complicated system of culture in France and 
Holland. G. Brown Goode. 
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Animals as Barometers. 


Says a writer in the Cincinnati Hngutrer: I do not know 
of any surer way of predicting the changes in the weather 
than by observing the habits of the snail. They do not drink, 
but imbibe moisture during a rain and exude it afterward. 
This anima: is never seen abroad except before rain, when 
you wili see 1t climbing the bark of trees and getting on the 
leaves. The tree snail, as it is called, two days before a 
rain will climb up the stems of plants, and if the rain is 
going to be a hard and long one, then they get on the 
sheltered side of a leaf, but if a short 1ain on the outside. 

Then there are other species that betore a rain are yellow; 
after it, blue. Others indicate rain by holes and protuber- 
ances, which before a rain rise as large tubercles. These 
will begin to show themselves ten days before arain. At 
the end of each tubercle isa pore, which opens when the 
rain comes, to absorb and draw in the moisture. In other 
snails deep indentations, beginning at the head between the 
horns, and ending with the jointure of the tail, appear a 
few days before a storm. 

Every farmer knows when swallows fly low that rain is 
coming; sailors, when the sea gulls fly toward the land— 
when the stormy petrel appears, or Mother Carey’s chickens, 
as they are called, predict foul weather. 

Take the ants: have you never noticed the activity they 
display before a storm—hurry, scurry, rushing hither and 
yon, as if they were letter carriers making six trips a day, 
or expressmen behind time? Dogs grow sleepy and dull, 
and like to he before a fire as rain approaches; chickens 
pick up pebbles, fowls rol. 10 the dust, flies sting and bite 
more viciously, frogs croak more clamorously, gnats assem- 
ble under trees, and horses display restlessness. 

When yvu see a swan flying against the wind, spiders 
crowding on a wall, toads coming out of their holes in un- 
usual numbers of an evening, worms, slugs, and snails ap- 
pearing, robin redbreasts pecking at our windows, pigeons 
coming to the dovecote earlier than usual, peacocks squall- 
ing at night, mice squeaking, or geese washing, you can put 
them down as rain signs. Nearly all the animals have some 
way of telling the weather in advance. It may be that the 
altered condition of the atmosphere with regard to electri- 
city, which generally accompanies changes of weather, 
makes them feel disagreeable or pleasant. The fact that the 
cat licks herself before a storm is urged by some naturalists 
as proof of the special influence of electricity. Man isnotso’ 
sensitive. Yet many people feel listless before a storm,. to 
say nothing of aggravated headaches, toothaches, rheumatic 
pains, and last, but not least, corns. 
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A NEW ELEVATED TRAMWAY WITHOUT RAILS, 

The question of the Paris Metropolitan Railway is the 
order of the day, and not a week passes without the present- 
ation of some new project, which is very naturally 
superior to all others—at least in the mind of its pro- 
moter. 

Whatever be the future in store for the one that we de- 
sire to lay before our readers on the present occasion, it 
would be difficult to deny it its dominant character—origin- 
ality. The following 1s a resume of the considera- 
tions through which Captain Edward Mazet was led to 
invent his ‘‘ New Metropolitan Railway without Rails, 
Cars, Bridges, or Tunnels.” The sequel will show in 
what measure the system justifies its appellation. Two 
systems of metropolitan railways are in presence, viz., 
the underground and the elevated. Captain Mazet 
makes short work of the former of these: ‘‘ What pre- 
vents and always will prevent the establishment 
of the first of these systems in such a city as 
Paris, is that it would have been necessary at the 
original formation of the city, in view of its present 
and future extension, to combine in advance the differ- 
ent routes that would have to he taken later on, without 
any possible entanglements, by the sewers, the water 
and gas mains, and the telegraph and telephone tubes, 
etc., and finally to make provision fcr a free and sufficient 
space in which adouble-track railway could run without the 
necessity of changing any of the sewers, mains, etc., now ex- 
isting. 

“But, as one could not foresee what Paris would become, 
any more than we can divine what it will be in future time, 
and as we are, moreover, convinced that this impossibility 
of divining will be perpetuated to future ages, we believe 
that we can put forth the opinion that the material and fin- 
ancial difficulties that have accumulated since the first | 
tribe settled upon the banks of the Seine, up to our own 
day, will now and forever prevent the establishment of an | 
underground line at Paris. 

“In sum, the creation of such a line should precede the 
creation of tke city in which it is to be established, since, 
when a city is in existence with all the arteries indispens- 
able to its life, the material and financial difficulties that pre- 
sent themselves may beconsidered as insurmountable. In 
the second place, the creation of an underground railway 
cannot precede the creation of a city where it is to be estab- 
lished, since the necessity of such a line only makes itself 
felt when there is an agglomeration of inhabitants, that is to 
say, a city. 

‘« Wesee that, on the one hand, they ought to precede, and 
that, on the other, they cannot, and so we conclude that city 
underground railways must be rejected.” 

Captain Mazet allows ten years for the construction of an 
underground, and passes in review the present means of lo- 
comotion, that have become entirely insufficient, in order to 
demonstrate that an immediate solution of the problem is 
necessary. 

“Tt is necessary that we shall in six months be able to 
travel in Paris with a speed of 24 miles per hour, and that 
trains shall pass in all the principal streets every two min- 
utes.” 

The following is the judgment that he pronounces upon 
elevated roads : 

‘*Foreseeing the antipathy of the Parisian to an under- 
ground road, an endeavor had to be made to seek another 
mode of carriage, and, fora certain length of time, a pro- 


ject for a railway running over bridges has been under 
study. 

“This would have required the erecting of bridges upon 
pillars in all the principal streets and boulevards, and it is 


base ; and strong in its majesty and popularity, it was able 
to say, ‘ You cannot pass!’ This was the obstacle, the for- 
tunate obstacle if there ever was one, that prevented the 
commission of a piece of foolishness without appeal. 

‘‘But, leaving the Opera out of view, would it have been 
possible to allow two elevated railways to pass in such 
streets as Montmartre, forexample? These roads would 
have touched each other, and would have grazed the houses 
and completely closed the street, A new causeway would 
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tubes at the base of the columns, and actuating the rollers 
through intermediate gearing, or by means of compressed air, 
steam, electric conduits, etc.” 

We think it would be simpler and more practical to imi- 
tale what has been done in telpherage by Mr. Fleming 
Jenkius, to leave the motor on tbe car and lead the cur- 
rent from a central station by underground conductors, with 
contacts on each column. The endless cable arrangement 
appears to us impracticable. The sameis the case with 
the system of propulsion consisting of a complication 
of racks and clicks, which would necessarily furnish 
abrupt and jerking movements. 

We have no intention, however, of making a com- 
plete technical criticism of Capt. Mazet’s project; it 
has sufficed to indicate the prominent lines of his 
very original idea. Carried out upon a small scale, it 
will obtain a certain success at fairs, and somewhat 
rejuvenate those wooden horses whose antique form is 


Fig. 1. 


have been created on a level with the first stories, while 
horses and carriages would have moved about in a forest of 
cast iron pillars. : 

‘‘ Financially speaking, the affair was a colossal one. Mr. 
Songean, the president of the Municipal Committee, spoke 
of nothing less than a billion and ‘a half. In face of these 
figures, which carry alarm with them, I shall go no further.” 

In the system proposed by Capt. Mazet there is no change 
made in the configuration of the city. In principle, it con- 
sists of a series of cast iron columns, 30 or 45 feet apart, 
upon which slides a boat or aerial car which is long enough 
to always rest upon ¢wo columns at once. This car is formed 
of double T irons connected by cross bars and diagonal stays 
made of light iron. The bottom slides, through the interme- 
dium of rollers, in grooves in the columns serving as track 


(Fig. 1). The engine room is in front, and the brake’ is at 
the rear.. The rest is reserved for passengers. Fig. 2 gives 
a transverse section of the car, and sbows how it is sus- 
pended, and also the form of the columns. 

Fig. 3 is a perspective view showing the boat-cars running 
in the boulevards. 

The lower part of the boat-car’projects only about 844 feet. 


beginning to tire amateurs. Alongside of this recrea- 
tive application there is another and more important 
one proposed by Capt. Mazet, and that is the use of the 
system for crossing rivers, marshes, plains, and pre- 
cipices. This is shown in Fig. 4. Aside from the eco- 
nomic question resulting from the suppression of arches, 
and the facility of construction, a still more important 
advantage would be gained, and that is the facilitating of 
navigation through the rivers being no longer closed by 
those barriers which at present fix a limit to it. A glance at 
Fig. 4 will give a better idea of the matter than a long ex- 
planation.—La Nature. 
0 
Liquefaction and Color of Ozone. 

The most important discoveries during the past three years 
concerning the properties of ozone are those made by 
Hautefeuille and Chappuis. They found that ozone is a blue 
gas, the color appearing sky blue even when only so much 
ozone is present as is obtained in the ozonation of the oxy- 
gen contained in a tube a meter in length by the silent dis- 
charge. Furthermore, they found that under very great 
pressures the condensed gas becomes indigo blue. If the 
pressure is increased to 75 atmospheres and then suddenly 
relieved, a dense white cloud is formed, showing the begin- 
ning of liquefaction, while the same phenomenon does 
not take place with pure oxygen until a pressure of 300 at- 
mospheres is attained. The ozvne must be compressed 
slowly and with constant cooling, otherwise it will explode 
with evolution of heat and light. By mixing the ozone with 
carbon dioxide, and then submitting the mixture to great 
cold and pressure, Hautefeuilie and Chappuis succeeded in 
obtaining a deep blue liquid, the blue color being due to the 
liquefied ozone. 

The same observers have studied the absorption spectrum 
of ozone, and accurate measurements of the same have been 
made by W. N. Hartley. The latter has extended the re- 
search to the absorption of certain parts of the sun’s rays 
by atmospheric ozone. By this new optical method he bas 
arrived at the conclusions: 1st. That ozone is a constant 
constituent of the upper atmosphere, 2d. That it is present 
in larger amounts in the upper than in the lower part of 
the earth’s atmosphere. 3d. That it is the cause of the blue 


Upon placing the columns in the line occupied by the trees, | color of the sky.—Prof. A. R. Leeds. 


the external side of the car would he perpendicular to the; 


edge of the sidewalk. The posts or columns replace the 
present lamp posts. They are about 15 feet in height, 4 feet 
in diameter at the base, and 20 inches at the top. The 
grooves are slightly fan-shaped on each side, to serve asa 
guide to prevent the car from missing a support, should 
the wind or vibrations give it an oblique direction. 

“The motor may be either an electric one, supplied. by 


te 
Scientific Ballast. 

Some years ago a most interesting find of fossils was made 
at the Portland stone quarries, They were of high scientific 
value, and it was decided to send them to Yale College for 
preservation and study. They were accordingly loaded upon 
a flat car at Middletown and sent on their way, a car load of 
them. It was at that time that the fine stone bridge of the 


Fig. 3. 


upon these that the trains would have run on a level with 
the first stories of the houses, which then would have passed 
to the state of ground floors, while the shops, the ornaments 
of Paris, would have descended into the cellars. It would 
have ‘been senseless—still more so than the underground. 
Paris, that coquette who passes all her time and spends all 
her money in embellishing herself, would have been forever 
disfigured. 

“*Hideous bridges of cold-gray cast’ iron, hiding the 
houses, the hotels, the Opera. would have proved a mortal 
blow to Paris, which would have soon passed to the state of 
a borough. 

“ Fortunately, the Opera was there, well seated upon its 
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Faure-Sellon-Volckmar, or Reynier, or Ayrton & Perry ac- 
cumulators, or a steam one, without smoke, or a compressed 
air or carbonic acid one. 

‘Tf, in order to render the car lighter, or in order to ob- 
tain a greater seating capacity, the engine were done away 
with, the motive power would be furnished by a central 
station, which would set a roller or a wheel in motion. 

“ The lower part of the car, which passed over this roller 
or wheel, would be threaded so as to prevent sliding, and 
the car would follow its route by being carried along by the 
revolving rollers at each post. 

“The power-might be transmitted from the central station 
by means of an endless cable passing through underground 
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Fig. 4. 


Consolidated road was being built across the Farmington 
River, at Windsor. After the arch of the bridge was set, 
the. space was filled in on top with quantities of broken trap 
rock from the companies’ quarriesat Meriden. This broken 
stone at just this time was being drawn to Windsor by the 
cars for this purpose. The conductor of one train discovered 
the car load of fossils side-tracked at Berlin, and felt sure 
that it was a lot of ballast for the Windsor bridge which had 
been accidentally left behind. With commendable zeal he 
fastened to it at once, and drew it on to the bridge. There 
the rare fossils were dumped with the other stones, and 
there to-day they lie in the solid flooring of the massive 
bridge.—Hartford (Conn.) Courant. 
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THE CARBON BLAST. 
We have recently had brought under our notice a new 
principle of extinguishing fires. 
John K. J. Foster, and is being introduced in London. 


years, 


Centenarian Women. 
Mrs. Pheebe Brockway died at Union Springs, N. Y., on 


THE COLLADON FOUNTAIN. 
In my lecture courses I have often endeavored to render 


It is the invention of Mr. )the 14th of November, 1884, at the remarkable age of 112) visible to all the pupils assembled in the amphitheater the 
She had four children, of whom three arestill living, | different forms that are assumed by a stream of water issu- 


In our engraving, A isa boiler or the jacket of a firebox, | Mrs. Marshall Whipple, aged 80, Mrs. Menzie, and William | ing from various orifices, and it wag for this purpose that 
B, in which a fire is burnt for the purpose of vitiating air.! Brockway. Mrs. Brockway was well known as a strong and!I was led to illuminate internally a stream placed in a dark 


It has an uptake, C, for steam from 
the boiler or jacket, and another, D, 
for the products of combustion from 
the fire box, B. E is a fan draw- 
ing the products of combustion from 
the firebox, B, through a pipe, F, 
connecting the uptake, D, with the 
fan casing. Gis a similar pipe con- 
necting the steam uptake, C, with 
the discharge outlet of the fan. H 
H! are throttle valves coupled so 
that when H closes the outlet 
through the chimney, H' opens a 
passage through F to the fav, and 
vice versa. A similar pair of coupled 
valves, I I’, control C and G. Sis 
a small high pressure boiler supply- 
ing steam to an engine, K, which 
drives the fan. Its chimney is con- 
nected with pipe, F, by a pipe, L, 
and a similar pair of coupled valves 
is provided to contro] the communi- 
cation. M is the exhaust pipe of 
the engine leading to the uptake, C, 
below the valve, I. N is an open- 
ing in the suction pipe, F, of the 
fan closed by athrottle valve, which 
is only opened when ordinary pure 
air is to be admitted to the fan to clear a room of the vitiat- 
ed air after a fire. P is the delivery pipe of the fan, made of 
metal in short lengths, fitted together telescopically. Other 
similar telescopic pipes, P!, may be added on by screw coup- 
lings, or the delivery pipe may be otherwise constructed. 
The fly wheel of the engine is connected to the crank 
shaft by a clutch, so that it may be thrown in and out of 
gear by a handle, 7, to enable the fan to be driven by hand 
at first by a handle, T, on the fly wheel, for the purpose of 
creating a draught in the furnace of boiler, 8, the valve, I’, 
then being shut, and the fan drawing air through the 
pipe, L. 

We thus have what theoretically appears to be a very per- 
fect means of extinguishing fires, and which we hope soon 
to see tried in practice. Our engraving shows an engine 
adapted for fire brigades, but for mills and factories gene- 
rally the fan may be so adjusted to the furnace of 
the ordinary boiler as to be ready at any moment. 
Steam may be allowed to mix with the vitiated ai 
if advisable. 

Tbe fan would draw the atmosphere through 
the fire box, the oxygen would be destroyed, 
and .could be conveyed into any room in the 
factory at will by afixed sheet iron conductor of 
sufficient dimensions, having branches with valves 
to communicate with every room. In case of fire 
the fan could be turned by manual labor, when, on 
the valve leading from main flue into the room that 
is on fire being opened, in two minutes the room 
would be filled with vitiated air and the fire ex- 
tinguished. 

This same appliance, by simply opening one 
valve and shutting another (automatically), could 
be used to exhaust the warm, feelid air out of 
any or all the rooms in the factory, or to force 
fresb air into the rooms at will. The whole of this 
apparatus wonld be of little cost, and when applied 
in the case of small fires, could not do harm as in 
the case of extinction by water; 20,000 feet of cubic 
air per minute can be put into circulation by band 
power alone. The apparatus in this connection 
would be stationary, and independent of any other 
appliance, 

For use by railroad companies the hose could 
be attached to the funnel of an ordinary loco- 
motive engine. In case of fire at a station or goods 
department, all that would be required would be to 
run the engine near the fire, attach the tail pipe of 
the fan to the funnel of the engine; the air drawn 
through the fire would be vitiated or deprived of 
oxygen, and conducted by the blast conducting 
pipe into the burning building, and the fire would 
be got under at once. Another important applica- 
tion is that of ships. For steamships the fan could 
in case of fire be attached to the funnel exactly as 
for locomotives. With Foster’s carbon blast the 
vitiated air could easily be conveyed into any part 
of a ship’s hold. If the hold, or any room in a ves- 
sel, was filled with vitiated air and steam, no fire 
could live many minutes. For ventilation purposes 
the apparatus would also prove very useful. In 
short, there appears to be a wide field of usefulness 
for this invention, and we look forward with interest to its 
practical introduction.—ZJ7on. 

oo 

Tue making of large lenses isa matter of many dififi- 
culties, as may be inferred from the fact that there have 
been nineteen failures to cast the thirty-six inch glass for 
the great Lick telescope to be mounted in California. 


THE CARBON BLAST FOR EXTINGUISHING FIRES. 


active woman, who enjoyed excellent health until within a 
short period of her decease. 

At Beaver Brook, Mass., on November 14, 1884, the 100th 
year of the life of Mrs. Elizabeth Putnam was celebrated by 
her children. The aged lady is still very vigorous, memory 
and all faculties in good condition. She has had twelve 
children, six sons and six daughters, all of whom grew up 
and were married. Two sons and three daughters still live. 
All the children lived to be over 66 years of age except two, 
one of whom died at 30 and the other 34. There have been 
42 grandchildren and 24 great- grandchildren, many of whom 
are living. 

2+ 


Yellow Dye. 
A. Poirrier, of Paris, has taken the first step in the direc- 


space. I have found that such an 
arrangement is well adapted to meet 
the object 1 had in view, and that, 
moreover, it offers in its results 
one of the most beautiful and curi- 
ous experiments that can be per- 
formed during a course of lectures 
on optics. 

The apparatus that I use for these 
experiments consists of an oblong 
vessel, about three feet in height, in 
one of whose sides, a little above the 
base, there isan aperture into which 
are screwed different diaphragms in 
order to vary the size and form of 
the jet. This latter escapes from 
the vessel in a horizontal direction. 
In order to illuminate it internally, 
an aperture is formed in the back of 
the vessel, and to this there is fitted 
a convex lens, while outside of the 
vessel there is added a short, hori- 
zoutal, internally blackened tube 
designed to prevent the rays that 
are oblique with respect to the axis 
from entering the vessel. 

The apparatus is placed in a dark 
room, one of the window shutters 
of the latter may be provided with an aperture for adapt- 
ing the blackened tube to, and a fascicle of solar light may, 
by means of a mirror, be thrown parallel with the tube’s 
axis. One may alsoemploy with advantage an oxyhydro- 
gen or electric lamp which throws a fascicle of horizontal 
light, as shown in the engraving. The luminous rays trav- 
erse the lens and the liquid, and converge in the aperture 
through which the stream is escaping; and when once they 
have entered the latter, they meet its surface at a sufficient- 
ly small angle to canse them to undergo a total internal re- 
flection. The same effect is produced at every new point 
of incidence, so that the light circulates in the transparent 
jet as in a pipe, aad follows all its inflections. 

If the water be perfectly limpid, and the aperture of the 
diaphragm very sharp, the jet will be scarcely visible, al- 
though a very intense light is circulating within it. But at 

every point where the jet meets asolid body that 
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tion of producing a yellow dye, to compete with Persian 
berries; this is the Jawne solide, an azo color fixed with 
acetate of chromium. Poirrier has shown that it can be 
used like the Persian berry yellow, and that it can be sold 
cheaper. If fixed alone, the Jawne solide gives fine orange- 
yellow tints of much solidity, and resisting soap and light. 
—Manchester Textile Recorder. 
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interrupts it, the light which it contains escapes, 
and the points of contact become luminous. So, 
upon the jet being received in a vessel that stands 
horizontally, the bottom of such vessel will be illu- 
minated by the light that issues from the apparatus 
through the jet. If the stream is falling from a 
great height, or if its diameter is but a few millime- 
ters, it willbe reduced to drops at its lower part, 
and it will be there only that the liquid will be illu- 
minated, and every point of rupture of the jet wili 
throw outa bright light. If a continuous jet is 
falling upon a surface capable of a certain number 
of vibrations, the vibratory motion will be commu- 
nicated to the liquid, and the latter will then be 
broken to some height above the vibrating plate. 
This experiment of Savart, as well as several others 
that he has studied, and described in the Annales 
de Chimie, may be repeated and rendered visible by 
this new process. It will be understood, moreover, 
that it would be just as easy, by means of reflect- 
ors, to illuminate a jet that had any other direction, 
or to illuminate the interior of the jet with all the 
colors of the prism by interposing colored glasses 
between the lamp and blackened tube exterior to 
the apparatus. The only essential precaution to 
take is to use water at the temperature of the room 
in which one is operating, in order that no moisture 
may be deposited upon the lens. In experiments 
designed to render the jet visible near the orifice, in 
order to study the contractions of the stream, 1t is 
indispensable to render the liquid turbid by means 
of some solution or other or by dust. The light 
will thus be dispersed at the jet’s exit from the ori- 
fice, and the liquid will become luminous at the 
upper part. 

A fact that may be always observed with this 
apparatus is that slight blows against the vessel, 
near the orifice, made with a hard body, break the 
jet in the very plane of the oritice and produce 
therein true fissures, which are easily seen and 
which are very brilliant. Sometimes these fissures 
do not close immediately, but continue in the stream 
for some instants.—D. Colladon, in La Nature. 

oD +4 ae 

Canvas bags, it is said, can be made as im- 
pervious to moisture as leather by steeping it in a de- 
coction of one pound of oak bark with fourteen pounds 
of boiling water, this quantity being sufficient for eight 
yards of stuff. The cloth from which the bags are 
made has to soak twenty-four hours, when it is taken 
out, passed through running water, and hung up to 
dry. 
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Old Furniture and New. 

The present rage for old articles of household use, table 
decoration, and personal adornment is a whim of fashion, 
in many instances the coveted articles having no element of 
propriety in our modern life. Very few of them are valu- 
able in the light of sentiment, having uo association with 
beloved friends or with historical events, 

But apart from these considerations the love for genuine 
old relics of furniture, especially, has an excellent reason 
for its being. There are really valuable and useful articles 
of household economy which unreasoning style bas relegated 
to the second-hand furniture store, to the attic, or tothe barn, 
or perhaps ruthlessly destroyed, and which have been re- 
placed by modern articles far inferior. The present spring 
seat sofa with its tufted cushions and tortoise back seat is 
not half so inviting and restful as the old-fashioned, flat 
seated, broad sofa, long enough to receive the outstretched 
form of a six-footer, and broad enough to hold him safely 
if sleep overtook him. Many of these articles are of solid 
wood with no suspicion of veneering, and their forms are 
really more elegant than those of to-day. Modern veneered 
and upholstered furniture requires repairing every few 
years, or is worn beyond revamping within the recollection 
ofaten year old child. Jt isasource of regret that with 
the rage for antique furniture there is not also a demand 
for old time honesty in workmanship. 

In spite of the sneer against the old style straight backed 
chairs, most of the old style furniture was made for con- 
venience. There never was amore convenient article of 
furniture than the old desk and drawers combined—drawers 
below a folded-back desk, the back being pigeon holed, and 
the desk on hinges to be let down to form a writing shelf, 
and projecting far enough forward to give room for the 
writer’s knees. The cupboard was another useful article 
for the kitchen or the dining room. It contained two or 
more wide drawers, with doors above them opening on 
shelves and racks, the whole standing on legs high enough 
to ad mit, of sweeping under the cupboard. Memory recalls 
one, the framing and ends being of white walnut or hickory 
and the door panels and drawer fronts of cherry, both na- 
tive woods, the creamy white of the hickory contrasting 
finely with the warm wine red of the cherry. These colors 
were set off by pendent pulls and door key escutcheon of 
polished ungilded brass that could be repolished and kept 
from the dilapidated appearance of the worn gilded brass 
of the present. Such an article of furniture would give an 
air of substantial comfort to any modern home. 

The inferiority of modern made furniture cannot properly 
be attributed to machine duplicated work; it is as possible 
to make first class work by duplicating by machinery as by 
band; else our hand tools and machine tools would be much 
more costly than they are. But it is undeniable that most 
of the furniture made within the memory of the elderly por- 
tion of the present generation compares favorably with 
that now made, in durability and integrity of workman- 
ship. In these qualities it would be well if our manufac- 
turers shared in the rage for the antique. 

s+ oe 
A Sheet of Letter Paper May Move a Ton One Mile. 

The modern cargo steamer has now become a wonderfully 
economical freight carrier, especially as regards consump- 
tion of fuel. A freight train run under the most favorable 
conditions seems wasteful in comparison. The Burgos, a 
modern steamer especially built to carry cargo cheaply at a 
slow speed, lately left England for China with a cargo 
weighing 5,600,000 pounds. During the first part of the 
voyage, from Plymouth to Alexandria, the consumption of 
coal was 282,240 pounds, the distance being 3,380 miles. 
The consumption per mile was therefore only 83°5 pounds, 
and the consumption per ton of cargo per mile 0:028 pound. 
In other words, half an ounce of coal propelled one ton of 
cargo one mile. Assuming that paper is as efficient a fuel 
as coal, we have, says the Railroad Gazette, only to burn a 
letter on board: this steamer to generate and utilize enough 
energy to transport one ton of freight one mile. It is diffi- 
cult to realize that such a trifling act as burning a letter in- 
volves such a waste of useful energy, or can have any re- 
ference to the energy sufficient to perform a feat which, un- 
der less favorable circumstances, requires a couple of horses 
and a teamster for about half an hour. 

‘The best locomotive performance in this country of which 
we can find any authentic record gives a: consumption of 
about two ounces of coal per ton of freight hauled one mile 
at the rate of 13 miles an hour including stoppages. On 
lines having grades of from 53to 70feet per mile, the con- 
sumption often rises to 5 ur more ounces of coal per ton of 
freight hauled one mile. 

The engines of the Burgos are on what is termed the 
triple compound system, the steam being expanded in three 
cylinders in succession. The boiler pressure is 160 pounds 
per square inch, The average speed at sea in all weather 
is very nearly ten miles an bour. 

oo 
A Beautiful Slide. 

A very beautiful polariscope slide may be made, says the 
Microscope, as follows: Heat a slide until it will melt a small 
portion of a menthoi pencil as it is drawn evenly back and 
forth over a perfectly clean surface. Do not use more heat 
than necessary to melt the material everly. Then, as it 
commences to crystallize, arrest its progress frequently by 
passing the slide quickly over the flame of your spirit lamp; 
soon the crystallization will be completed, a little at a time, 
and a very desirable slide will be the result, 


DR. OTTO GMELIN’S CUPOLA. 

The cupola shown in the annexed engraving was invented 
hy Dr. Otto Gmelin, of Buda-Pesth, for smelting iron, cop- 
per, or other metals, and has during the last few years won 
ground in Austro-Hungary, and is now also being introduced 
in Germany. 

The illustration hardly requires any further explanation, 
considering the simplicity of the principle on which the 
furnace is constructed. Two concentric cylinders of boiler 
plates with two annular spaces between them, closed at the 
bottom, and open at the top, are placed on a foundation ring 
of brickwork. Cold water enters the annual space at the 
bottom, and the warmed water flows off below the upper 
edge of the cylinders. 

The interior of the inner boiler-plate cylinder is, says Hn- 
gineering, made rough, and is covered with fire-clay. The 
circular space between the two cylinders is covered over by 


DE. OTTO GMELIN’S CUPOLA. 


a cast-fron plate which lies loosely on the top of the two 
cylinders. Two circular grooves in the cast-iron top plate 
maintain the two cylinders at the correct distance from 
each other. 

The outlet of the metal and of the slag takes place through 
tubular boiler-plate connections passing through the water 
space and attached to the inner and outer cylinders. The 
construction has lately been considerably simplified and 
strengthened by making the inner furnace cylinder of a 
welded tube, with tubes for air inlets welded on all in one 
piece. 

The novelty of the above construction consists chiefly in the 
cooling of the smelting furnace by water without using an 
air-tight water space. The inner cylinder can expand and 
contract without any resistance as the temperature in the fur- 
nace changes, and the consequence is that repairs are hardly 
ever required. The first furnace built upon this principle 
has now been at work daily for the last 24 years without 
ever having required any repairs to the boiler plates of the 
cylinders. The smelting operations can therefore also be 
kept up for any length of time without interruption. The 
energetic cooling of the inner smelting cylinder, which takes 
place with this system of furnace, is also stated to afford ad- 
vantages as regards the saving of fuel (equal to 6 to 8 per 
cent) and the decrease of burnt metal as well as the good 
and equal quality of the castings. The upper part of the 
furnace never gets hot, and the coke does not begin to burn 
until it arrives at the lower part of the furnace, where the 
smelting process takes place. The carbonic acid formed 
here escapes unchanged without being reduced to carbonic 
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oxide as it passes through the upper charge of the furnace. 
The metal thrown in at the top of the furnace arrives com- 
pletely unchanged ito the smelting zone, where it is brought 
to the smelting point at once by a very strong blast. 

The furnace remains a] ways round and smooth, which is 
also a very important feature with regard to economy of 
coke and good quality of the castings. It is likewise unaf- 
fected by chemical] action, and the quality of the castings 
will therefore be considerably improved by the fact that this 
furnace admits of an addition of any quantity of basic sub- 
stances without any risk of damage. 

This furnace offers special advantages in cases where 
scrap iron can be had cheaply, as on account of the small 
consumption of coal and silicium much more scrap iron than 
usual can be used along-with the pig iron, without any fear 
of obtaining hard castings. Tbe arrangement also offers ad- 
vantages in cases where it is necessary to produce special 
qualities of castings—for example, bard castings—as the 
foreman can with much greater accuracy calculate the pro- 
portions of the materials to be put into the furnace to pro- 
cure an even quality throughout, than he can with ordinary 
cupolas. 

The firm of Ganz & Co., of Ofen, who have a very high 
reputation for their chilled rolls, is now altering all ,its fur- 
naces to Dr. Gmelin’s principle, and a numberof other firms 
of high standing have also adupted Dr. Gmelin’s furnace; 
namely, the machine factory of the Hungarian Government 
Railway, Buda-Pesth; the Ozterr Alpine Montangesellschaft, 
Vienna; the Austro-Hungarian Government Railway, 
Vienna; the Eisenhutte, Undine; Count Waldstein’s Iron 
Works, Sedlec, Bohemia; and Howaldt Brothers, Kiel, Ger- 
many. 

ee 
A Mexican Iron Mine. 


A correspondent of the Alta California, describing the 
wonders of the Cerro del Mercado in Durango, owned by 
the Durango Iron Mountain Co., of Chicago, says that the 
vast deposit comprising it is not a mine, but a yard for stor- 
ing iron ore, the floor of which is iron. Its dimensions are 
grander than all the combined iron ore yards of Europe, 
added to ali that there are in the United States. Itis nearly 
a mile in length, nearly a fourth of a mile in width, and 
towers 650 feet above its ponderous base. This is, I have 
reason’ to think, not one-hundredth of the ore in the prop- 
erty—40,000 acres—which comprises the area covered by the 
company’s purchase, for the mountain above ground, which 
measures fully one billion tons of ore, is but the peak of an 
immeasurable mountain, which nature has, in no exceedingly 
remote period, formed by eruptively metamorphosing other 
forms of iron ores than the prevailing ones, which at present 
comprise the mountain. At one-fourth and one-half mile 
points from the base of the iron mountain, on the com- 
pany’s grounds, are other lesser peaks of iron. Thelowin- 
tervening lands are but coverings over iron ore. 

The iron ore of the deposit has no intermingling rock, no 
debris like clinkers out of or from a huge smelting hearth, 
The ore is magnetic oxide, producing a forged iron equal to 
the best in the world and far.superior to the English, be- 
cause made with charcoal and because there is abundant 
reddish oxide of iron present, which affords a liquid very 
necessary for the elaboration of steel. The whole mountain 
undoubtedly will yield an average of 6214 per cent, or five- 
eigbths iron of the weight of the ore. Cbarcoal, for the 
making of which there are worlds of forests, is cheap, and 
soislabor. The ore isin bowlders, It is already mined. 
This is ore that is unusually magnetized. A piece of it attracts 
the needle atone end and repels it at the other. There is 
limitless coal on the Pacific slope should any but charcoal 
be needed. All needed accessories for mills for working 
iron ore after being smelted, and for manufacturing pur- 
poses, are near at hand. There isa great abundance of both 
heavy and light building timber, water for power, moulding 
and building sand, fire-brick clay, stone, lime, andthe Murga 
River on the grounds. Mexico, by her heavy duties on iron, 
shields the owners of Iron Mountain. Nails, spikes, horse- 
nails, wagon and other springs, are charged 5% cents pcr 
pound, Plate fron for tin (and ores of the latter are abun- 
dant) is 6 cents per pound; steel is 3 cents; iron chain, 44 
cents; iron columns, much needed in the styles of architec- 
ture used generally, are 13 cents duty per pound; screws of 
all kinds and iron bedsteads, 814 cents per pound. This 
grandest of all iron deposits known to man is so conveniently 
located, so cheaply worked, and its product so pressingly 
demanded hy the wants of its 12,000,000 people, that in the 
mining and metallurgical world it is peerless as an indus- 
trial enterprise. 

6+ O +o 


A Chance for American Inventors, 


Senor Don Matias Romero, the Mexican Minister, has 
transmitted to the Secretary of State, at Washington, a de- 
cree issued by the State of Yucatan, Mexico, offering a prize 
of $20,000 to the inventor of a machine which shall success- 
fully extract the fiber from henequin, under the following 
conditions: It must be automatic and not require skilled 
and experienced workmen to manage it; it must be entirely 
free from danger to the operators; it must require less mo- 
tive force than the machines now in use with relation to its 
producing power; it must increase the production or extrac- 
tion of the fiber within a given time, diminisbing ‘its loss, 
compared with the various machines in use. The reward is 
to remain open for three years, and is without prejudice to 
the right of proprietorship and of patent.—Zhe Iron Age. 
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Wood Preservation, 

One of the greediest mouths which the forests of the 
United States are required to fill is that of the railway de- 
mand for ties, bridge timber, etc. According to Poor’s 
Railway Manual, there were in the United States at the 
close of 1883, 121,592 miles of railways. The average num- 
ber of ties needed per mile of track is 2,820, and tbe dura- 
tion of a tie averages about six years; hence the annual con- 
sumption of ties by all the railways of the country amounts 
to the stupendous total of 57,148,240. This number of ties 
represents, at the lowest estimate, 144,208,933 cubic feet of 
timber, enough to make 1,714,447,700 feet of lumber. At 
20 cents a tie, the value of the ties laid yearly foots up 
$11,429,648. The amount of white pine cut in the North- 
west in 1883 was not four anda half times larger than the 
above figures, a comparison that readily shows how much 
timber this one branch of the railway industry demands. 

It must be borne in mind that we have only given statis- 
tics here of the number of ties required for the existing rail- 
ways, but this large total is being continually increased by 
the construction of new lines of road, and we have omitted 
any estimate of the quantity of timber in other forms re- 
quired for railroads, wharves, bridge timbers, etc., etc, 

In view of this enurmous draught on the forests of the 
country, itis evident that the time is approaching when 
scarcity will cause an advance in price. The not remote 
prospect of such an advance, as well asthe present economy 
of a proper preservative treatment, has induced several rail- 
roads in the United States to conduct experiments looking 
toward some feasible means of timber preservation; and the 
American Institute of Civil Engineers has been for some 
time past collecting information regarding the various pro- 
cesses for this purpose, with the object. of embodying such 
information in areport to be shortly given to the public. 
The question of timber preservation is one of national im- 
portance, and as it is the aim of this journal to keep its 
readers informed in regard to everything connected with the 
lumber interest, we do not think we need to apologize for 
devoting considerable space to an account of the causes of 
the short life of timber used by railways, together witha 
description of some of the methods for its preservation. 

There are two principal causes of the destruction of timber 
in use by railways, namely, decay and mechanical wear. 
When wood is exposed to the atmosphere, its decay may be 
considered a species of fermentation set up by the combined 
action of heat and moisture in the watery and albuminous 
constituents of the wood, which gradually convert it into 
humus, or rotten wood, this process being at the same time 
expedited by the presence of numerous boring insects, which 
take up their abode in the cells of the decaying wood and 
feeed upon its juices. 

The object. of any rational treatment for preserving wood 
is the coagulation of the albumen by substances capable of 
effecting this; of these the most effectual, as well as the most 
practical on account of its low cost, is creosote, which exer- 
cises a powerful action in the coagulation of the albumen, 
and is also so destructive to all kinds of insect life as to 
completely exclude them from any wood which has been 
treated with it; the presence of a sufficient quantity of creo- 
sote in any liquid at once and completely arresting ferment- 
ation for an unlimited time, and destroying all germs of 
animal and vegetable life. 

Of the substances containing creosote, the two most im- 
portant, and in fact the ouly ones available for this purpose, 


are coal tar and wood tar. When coal tar is distilled in iron ! 


_vessels there is produced, in addition to other substances, as 
napbtha, etc., about 30 per cent of the so-called creosote, or 
dead oil, which has since 1850 been used in continually in- 
creasing quantities for this purpose. The quantity of coal 
used for gas making in Europe is about 10,000,000 tons an- 
nually, producing about 5 per ceut of tar, yielding about 
150,000 tons of dead oil, the whole of which is available 
for treating timber. There is also a very large quantity of 
coal tar produced asa by-product of the gas manufacture in 
the United States, but excepting in a few cases nothing has 
been done toward utilizing the dead oil contained in it. 

The second substance, wood tar, referred to above is the 
tar produced by the destructive distillation of wood for the 
manufacture of charcoal. Cousiderable quantities of this 
substance are produced, but as yet it has been only consid- 
ered as a waste substance or available for fuel. 

As wood tar contains a large percentage of true creosote, 
which is entirely absent in the case of coal tar, it is a better 
preservative of timber than any of the constituents of coal 
tar, and recent experiments have demonstrated that it may 
be used by itself for this purpose if forced into the cells of 
the timber while heated and in a fluid state. Many other 
substances have been proposed for treating timber, but on 
account of their cost and the comparatively small quantities 
produced are not available to any important extent for this 
purpose, 

The method of treatment which is generally considered 
to be the most thorough, practical, and rational is that which 
involves first the subjection of the timber in close vessels to 
the action of high pressure steam for a sufficient length of 
time to enable the steam to penetrate all the cells of the 
wood and to vaporize the liquids contained therein, these 
being afterward removed by a vacuum pump. After this 
preparatory treatment the preserving substance is forced 
into the cells of the wood under powerful pressure, the 
quantity of this substance being regulated according to the 
use for which the timber is destined. If simply to be used 
for bridges or elevated structures, the quantity of the pre- 
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serving substance required is less than for ties, and if for 
use under water or exposed to the attacks of the teredo the 
largest amount which can be forced into the wood becomes 
necessary. 

The apparatus needed for treating timber by this method 
is simple and comparatively inexpensive. It consists of a 
cylinder of boiler plate, the size of which depends upon the 
dimensions of the timber to be treated. This cylinder is 
made strong enough to resist a pressure of 800 pounds per 
square inch, and has a track extending for its whole length 
along the bottom, the ends of the cylinder being closed by 
strong iron doors, provided with suitable means of render- 
ing them air and water tight. Iron cars, having wheels of 
small diameter fitting the track on the bottom of the cylin- 
der, are provided to carry the timber or ties while under 
treatment. A steam boiler with vacuum and force pumps, 
and also reservoirs fitted with steam coils for containing and 
heating the preservative substance, are also provided. The 
operation may be briefly described as follows: 

After the cars loaded with the timber for treatment are 
run into the cylinder and the doors closed, steam at about 
100 pounds pressure is injected into the cylinder, and the 
supply continued for a length of time depending upon the 
nature of the wood and its dryness. The steam is then shut 
off, and the vacuum pumps started and kept at work as 
long as any liquids or vapors are obtained. The vacuum 
pumps are then stopped, and the hot preserving liquid al- 
lowed to flow from the reservoir into the cylinder until it is 
filled. After this the force pumps are started, and their action 
maintained until the pressure in the interior of the cylinder 
rises to about 100 pounds per square inch, the pressure be- 
ing maintained at this point until a sufficient quantity of 
creosote nil or other preservative liquid is forced into the 
cells of the wood. The force pumps are then shut off, and 
the creosote oi] or other liquid contained in the cylinder dis- 
cbarged into a suitable cistern, after which the doors at the 
ends of the cylinder are opened and the car carrying the 
timber or ties run out. 

When wood has been creosoted in the manner described, 
paying proper attevtion to the complete removal of water and 
juices previous to the injection of the creosote, the density 
of the wood will be found to have considerably increased, 
and that its tenacity for holding spikes, etc., as well as its 
ability to resist mechanical wear, has also increased to a very 
notable extent. One of the Southern railroad constructors 
stated some time since in a report on this subject that in his 
opinion (we quote from memory) a soft wood tie properly 
creosoted is much more valuable, both as regards resistance 
to decay and to mechanical wear, than the best white oak 
tie; in fact, he considered creosoted soft wood ties worth $1 
each for railroad use. 

One of the principal causes of the rapid destruction of 
ties from mechanical wear is imperfect road beds, but 
we think that as ties become Jess abundant and more valu- 
able, more attention will be paid to devices for protecting 
them from the direct action of the rails; and, as the life ofa 
creosoted tie when exposed to decay alone, is practically un- 
limited, the advantages of creosoling will under those cir- 
cumstances become still more apparent. 

The principal item in the cost of preserving is the quan- 
tity and cost of the preserving substance. In the case of 
ties, three gallons of dead oil or of wood tar will be requir- 
ed, while for bridge timbers a smalJer quantity will suffice. 

The cost of treatment, aside from the cost of the pre- 
serving agent, will not in the case of ties vary much from 5 


| cents per tie. The cost of dead oil ranges from 7 to ten cents 


per gallou. 

Ties for creosoting should be carefully selected, us it is 
manifestly poor economy to creosote a tie in which decay 
has already commenced. 

The necessity of a most thorough preliminary treatment 
of the ties fur the removal of fermentable substances cannot 
be too strongly insisted upon, as the value of the subsequent 
preserving process depends almost wholly upon its proper 
performance, and its neglect has been the cause of frequent 
failures in wood preserving operations. It is not long ago 
that complaints were made in some European journal that 
creosoted beech wood ties became rotten in the middle of 
the tie, while the outside for an inch or two in depth re- 
mained perfectly sound. ‘The reason for this condition of 
the tie seems clearly traceable. to neglect of a proper pre- 
liminary treatment of the tie; the water and juices had 
been removed from the surface of the tie, but not from the 
interior. Consequently, the creosote oil was unable to pene- 
trate that portion of the tie on account of the ceils being al- 
ready filled with water. 

We do not wish to be understood in this article as advo- 
cating the immediate adoption in all cases of wood preserv- 
ing processes, for this will depend largely upon the cost of 
the ties. In many localities their cost is still so low as to 
preclude any treatment of this kind, but there are many 
others in which their cost has already increased beyond the 
point where creosoting may be profitably employed; the 
area of such localities is continually increasing, and it needs 
no prophetic vision to foresee that in the near future the 
adoption of some preservative process for wood will become 
universal.—_V. W. Lumberman. 

Se aa 

TuE Quarterly Therapeutical Review says methyl sasicylate 
(oil of wintergreen), mixed with an equal quantity of olive 
oil or linimentum saponis, applied externally to inflamed 
joints affected by acute rheumatism, affords instant relief, 
and, having a pleasant odor, its use is very agreeable, 
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Patent Office Business, Fiscal Year 1883-84, 
Hon. Benjamin Butterworth, the Commissioner of Pa- 
tents, has made a report to the Secretary of the Interior of 
the business of the Patent Office for the fiscal year ended 
June 30, 1884. For purposes of comparison we add to the 
figures thus presented those for the preceding fiscal year, 


as follows: 
Fiscal year to Fiscal year to 


Applications, June 30, 84. June 30, °83. 
For patents. .. 0... ......e. cece eee 85,204 32,845 
For design patents.... 1,322 1,039 
For reissue patents,............2..6 244 247 
For registration of trade marks.... 1,077 854 
For registration of labels........... 975 749 
POG. cise eke oc kuelent 38,822 35,734 
Caveats filed... 0 00.2... 00. 2,6%2 2,688 

Patents and Trade Marks Issuect. 
Patents granted, including reissues 

and designs........ rns 22,822 21.185 
Trade marks registered............ 903 883 
Labels registered...............-2+ 833 618 
24,558 22,686 


Expired and Withheld for Non-payment. 
Patents withheld for non-payment 


of final fees..........-.....6- 2,461 2,056 
Patents expired................... 10,280 7.471 
Receipts and Expenses. 
Receipts from all sources......... $1,145,433 $1,095,884 
Expenditures (not including print- 
ANG) ccocvitaicecates teeta ve supe 901,413 677,628 
BUPPNIS YE suneevaes one sek moedesaed 244,020 518,255 


The number of applications awaiting action by the office 
June 30, 1884, was 9,186, an increase of 5,087 over the ac- 
cumulated applications at the end of the preceding year. 

a 
Firefly Light. 

MM. Aubert and R. Dubois have recently made a number 
of interesting observations on the light emitted by ‘‘ pyro- 
phores,” or fire-bearing iusects of the family Elateres, genus 
Pyrophorus. These pyrophores have three luminous organs, 
one situated at the ventral part, and two at the superior part 
of the prothorax. The last are always visible, and were 
submitted to the tests. The light was produced by rubbing 
the insect with a light brush, and was examined by means 
of an ordinary spectroscope with a prism of very refrangible 
glass and a micrometer. The spectrum was very fine, con- 
tinuous, and showing neither brilliant nor dark rays. This 
peculiarity has already been pointed out by Pasteur and 
Gernez, who studied the light from a pyrophore belonging 
to the late Abbé Moigno, editor of Les Mondes. The spec- 
trum occupied about seventy-five divisions of the micro- 
meter, and extended on the red side to the middle of the 
interval which separates the rays A and B of the solar spec- 
trum, and on the blue side a little beyond the ray E. When 
the intensity of the light varied, its composition changed in 
a remarkable manner. When the brightness diminished the 
red and orange disappeared entirely, and the spectrum con- 
sisted of green, and a little blue and yellow. The green 
rays lasted longest. The contrary took place when the 
light grew in brightness, the green appearing first and the 
spectrum extending a little on the blue and a great deal on 
the red side. The least refrangible rays are therefore emit- 
ted last. No other luminous source known appears to be- 
have in like manner. The only case which bears a resem- 
blance is that of sulphate of strontium becoming phosphor- 
escent under the action of light at a growing temperature. 
As the temperature rises, rays less and less refrangible ap- 
pear in the spectrum, but at the same time, as Edmond 
Becquerel has shown, the less refrangible rays disappear. 
When the light of the organ begins to appear, the central and 
forward part only of the organ is luminous. It is only 
when the light is very bright that the periphery of the organ 
is luminous, and then the red rays are visible. The light 
was found to give photographic images on a gelatino-bro- 
mide plate; the insect being two centimeters from the plate, 
and the time of exposure reduced from an hour to five 
minutes. The photographs show that the light of the pyro- 
phore is capable of producing intense chemical effects, if 
the smallness of the quantity emitted be taken into account. 
The light also determines the phosphorescence of suiphate 
of calcium, after an exposure of five minutes; and eosine 
and azotate of uranium are rendered fluorescent by it. 

——__-—o-+-6 +e -__---- 
Natural Gas vs, Coal. 

The steadily increasing use of natural gas in Western 
Pennsylvania, West Virginia, and Ohio, for manufacturing 
purposes as well as for lighting, suggests the possibility that 
its employment may soon have a depressing effect on the 
anthracite and bituminous coal business over a considerable 
section of country. A Pittsburg paper, referring to this 
matter, says: ‘‘In so far as natural gas bas been applied to 
; the manufacture of iron, steel, and glass, the quality of the 
products is rather in its favor. For steam raising it is very 
superior to solid fuel, not merely in the lesseving of labor 
and freedom trom ashes, but in that the heat can be more 
equally distributed lengthwise and around the boilers, to the 
benefit of the latter in the matter of safety and durability. 
It is safe to say that the use of gas fuel in this locality now 
| supplants the use of several thousand tons of coal each week, 
and there is no doubt that the use of gas fuel will largely 
increase in the near future. Coal proprietors who have de- 
pended upon manufactories for their business already feel 
the local rivalry of this wonderful and valuable agent for 
the industries, and this competition between coal and natu- 
ral gas can only be measured by the gas developments of 


the future.” 
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ENGINEERING INVENTIONS. 


A car starter has been patented by Mr. 
Jacob J. Anthony, of Sharon Springs. N. Y. The in- 
vention consists of a compound lever and ratchet me- 
chanism, that can be operated by hand or foot for the 
development of power, by which street cars may be 
started or stopped, or the device may be used with 
Bteam cars for making up trains, thereby dispensing 
with locomotives for this purpose. 


———0+-@ 0 ____ 
AGRICULTURAL INVENTIONS, 


A check row corn planter has been patent- 
ed by Mr. Jo 1 Kirkwood, of Mauzy, Ind. This inven- 


tion covers a special consiruction and arrangement of : 


parts to make a simple, efficient, and durable machine 
for planting corn or orher seeds in accurate check rows, 


A hand cultivator has been patented by Mr. 
Judson B. Hurd, of Hardin, Texas. It is made with a 


plow plate having wings bent to destroy the grass and | 


weeds aud leave the soil level, while with the plow 
beam and winged plow are connected two or more ro- 
tary cutters, whereby the soil, roots, grass, and weeds 
will be cut in parallel lines in front of the plow plate. 


A plow standard has been patented by Mr. 
John R. Sampson, of Bennertsville, S.C. It is made 
with a ground bar and a beam plate arranged with the 


forward parts at-a greater distance apart than their ' 


rear parts, and connected at their forward ends by a 
front bar, so the plow plate cau be moved up and down 
to vary the angle at which its cutting edge enters the 
ground, asthe works and the character of the soil may 
require. 

—_————_9-> o___. 


MISCELLANEOUS INVENTIONS, 


A churn has beeu patented by Mr. James 
H. Taylor, of Westfield, Mass. This invention covers 
a@ specia) arrangement and construction of parts for 
making churn barrels or cylinders whereby the parts 
thereof may be conveniently set up and tightened or 
loosened as desired. 


A chimney cowl has been patented by 
Messrs. Martin Ludwig, James 8, Barber, and John S. 


Barber, of Beloit, Kansas. This invention covers a 
novel construction whereby a stationary cowl is adapt- 


ed to prevent downward currents of air in the chimney : 


when the wind is blowing from any direction. 


A pegging machine has been patented by 


Mr. Hans Schurhuber, of Vienna, Austria. his inven- 


tion covers a new and improved pegging machine for . 


fastening the soles to shoes of all kinds, being espe- 
cially desigued to do the work thoroughly, rapidly, and 
with a superior finish. 


A peg wood sharpener has heen patented by 
Mr. William G. Scott, of Batesville, Miss. 
tion provides a simple and convenient implement for 
the use of jewelers and others for sharpening rods of 
peg wood employed in cleaning the pivot holes of 
watches, clocks, and other small machines. 


A coal cleaner has been patented by Mr. 
William H. Shepherd, of Pittston, Pa. This invention 
provides a new and improved machine for separating 
slate and rocks from coal by means of screens aud a cur- 
rent of air, and isan improvement on a former patent- 
ed invention of the sam. inventor. 


A vessel for dispensing fluids has been pa- 
tented by Mr. Peter Harimaun, of Brooklyn, N. Y. 
This invention provides a vessel in which volatile 
liquids may be kept from air, and yet sufficient may be 
supplied for use as desired, the main body of the liquid, 


by this novel construction, being protected from ex- } 


posure. 


A pyrethrum soap bas been patented by 
Mr, Jobaun Zacherl, Jr., of Unter Dobling, near Vien- 
na, Austria-Hungary. It contains an addition of the 
soft resin which forms an ingredient of pyrethra plants 
and contains the insect killing stuff, the soap being es- 
pecially designed for destroying insects and other para- 
sites. 


A casing for pipes bas beeu patented by | 


Messrs. James F. Wood and John F. Wood. of Wil- 
mingion, Del. In combination with disks adapted to 
surround a pipe are open tubular casing sections sur- 
rounding the disks, each having at one longitudinal 
edge and at one end a pocket, the free edges of the sec- 
tions being held together by nails, pins, etc. 


A mail bag fastener has been patented by 
My. Charles W. Jefferson, of Rugby, Tenn. Steel strips 
are fastened on the sides of the mouth of the bag, one 
side being adapted to overlap the other, and the over- 
lapping part being provided witha staple projecting 
from its inner surface and adapted to be passed through 
the strips and the closed top of the bag. 


A whip has been patented by Mr. Ephraim 
M. Turner, of Fort Worth, Texas. In combination 
with a spring wire core and rubber compound covering 
of the body of the whip is a metallic coupling and a 
detachable screw whip handle, made to form a clasp 
knife, such whip being more especially designed for 
stock farmers or those of like calling, 


A safety attachment for elevators has been 
patented by Messrs. John D. Phyfe, of Demarest, and 
James J. Harold, of Tenafly, N. J. It consists in the 
application of revolving wheels or cylinders. with studs 
arranged to Come in contact with suitable fixed detents, 
in case the elevator rope should break, furnishing a 
positive lock to the falling of the elevator cage. 


A lock faucet has been patented by Messrs. 
Richard W. Howard and Charles B, Locke, of Appo- 
nang, R.I. Its construction is such that a barrel may 
be connected by pipe with aroom above, and liquid 
Jnay also be drawn from the barre) through the lower 
end of the cock without disconnecting said pipe, while 
by suitably turning the cock egress either way may be 
shut off. 


A fruit jar has been patented by Mr. Na- 
tbhaniel W. Krouse, of Haysville, Pa. The construction 
is such that, when both cover and jar are of glass, the 


This inven- ; 


contents can only be exposed to contact with glass, and 
the jar, besides complete locking arrangement, has a 
bail of peculiar construction, which helps press dowu 
the seal and also forms a convenient means for carry- 
ing or handling the jar. 


A crucible or casting ladle has been patent- 
|ed by Messre. Jacob F. and Ernest G. Zimmerman, of 
Hanau, Germany. lt bas ap inner and an outer trian- 
gular vessel, the innet one with its angles crossing 
those of the outer vessel, and with downward sloping 
sides aud apertured bottom, so constructed as to retain 
the slag and prevent its being poured out with the mol- 
ten metal, 


A stop watch bas been patented by Mr. 
Eugene J. A. Dupuis, of New York city. This inven- 
‘tion covers a modification of the levers for operating 
‘ the fly backs, and the pawls for operating the ratchet 
wieels that start and stop the chronograph mechanism 
are made or a single piece of spring metal, thereby be- 
ing simpler and occupying less space, with other novel 
features of construction and arrangement of parts. 


A hot air furnace has been patented by Mr, 
‘ Nathaniel A. Boynton, of New York city. It affords a 
novel construction of the dome and radiator and their 
flues or passages, aud arrangement of the dome within 
the radiator, insuring compactness and a more effective 
circuJation of the producis of combustion, with enlarg 
{ed heating and radiating surface, the fiues being caused 
to clear themselves of soo!, 


A watch case bas been patented by Mr. 
; Jacob Macher, of New York city. By this improve- 
“Ment the key, or combined key and push pin, can be 
withdrawn sufficiently from the pendant to clear the 
inner edge of the center, thus permitting the works to 
be passed into the case, but the push pin or push pin 
and key cannot be withdrawn entirely from the pend- 
ant. 


, Acan holder has been patented hy Mr. 
John W. Edwards, of Seattle, Washington Territory. A 
| basket, or cage, adapted to hold a can or carboy, is 
made to swing easily between two gpecially devised 
brackets, so it can be tilted very easily to draw off the 
contents of the can or carboy, the device being also 
especially desiyned to facilitate drawing off the cou- 
tents of heavy vessels. 


A machine for making and inserting um- 
brella frame rivets has been patented by Mr. Daniel M. 
Redmond, of Philadelphia, Pa. The wire is forced 
; through tubes and clamped, and, the rib and brace be- 
ing brought into po ition, the wire is cut off and head- 
' ed therein, the operation being performed with great 
rapid ty and ease, and the machine being adapted to 
different sizes of wires. 


A printing press has been patented by Mr. 
Peleg 8. Dodge, of Stanton, Mich. This press has a 
reciprocating flat form bed, over which is mounted the 
impression cylinder, and in the frame underneath, or 
' otherwise equivalently arranged, is the steam cylinder 
‘of adirect acting horizontal steam engine, whose pis- 
ton has a st: oke equal to one. halt the circumference of 
the impression cylinder, and power is thus directly ap- 
plied to run the press, 


A knock down barrel has been patented by 
Mr. James H. Miller, of Hearne, Texas. This inven- 
tion affords a cheap and easily constructed barre) for 
shipping fruits, etc., affording a free circulation of air; 
wooden sjats or staves of proper lengths are secured to 
two or more hoops, which may be readily bent around 
a hinged head, and fastened by loops in the hoops, but 
the barrel can be knocked down and packed in crates 
or boxes to occupy very little space. 


NEW BOOKS AND PUBLICATIONS. 


*T'aE GUNSMITH’s ManuaL. Messrs. Haney 
& Co., 10 Spruce Street, New York. 


This is an illustrated volume of 375 pages, edited by 
| Messrs. J. P. Stelleand W. B. Harrison. It is a volume 
of practicalinformation for gunsmiths, and is calcu- 
, lated to be of interest and value also for sportsmen. It 
exp!ains how their weapons are made, how they should 
be used, and how cared for when not inuse. The 
manual is replete in useful information for gunsmiths 
and sportsmen. 


INDUSTRIAL CYCLOPEDIA OF SIMPLE ME- 
CHANIcS. Bv George E. Blakelee. Fords, 
Howard & Hulbert, New York. 


The 700 pages of this book give plain, detailed direc- 
tions for doing 2,000common things. Its authoris a 
practical mechanic, and was long an editor of a leading 
agricultural paper, so that he knows how to give his in- 
formation in language devoid of abstruse terms, and 


what is meant. 
fessional workers in any special department, but to 
give valuable hints on ‘“‘how to make and how to 
mend” io men, women, and children, indoors and out, 
as a daily aid in industrial affairs. 


STATIONARY STEAM ENGINES FOR ELECTRIC 
LIGHTING PURPOSES By Robert H. 
‘Thurston. John Wiley & Sons, New 
York. 


Some such book as this has been an evident want for 
quite a little time back, and Professor Thurstor has 
kept sufficiently abreast with the progress of modern 
_ engineering to be eminently well qualified to do justice 
to his subject. The modifications in engine building 
: which have taken place since electricity has been largely 
introduced are here concisely stated, and particular 
Mention is made of the most conspicuous claimants for 
public favor in this field, showing what changes in 
‘construction and operation have been made, with the 
causes therefor. 


Received. 


THE CHILDREN OF THE BIRLE. By Fanny L. Arm- 
strong, with introduction by Frances E. Willard. 
Fowler & Well: Co., New York. 


Tue Puysroran’s Visirine List. A 
randum book with blanks for each 
with numerous handy references. 
Son & Co., Philadelphia, 


ocket memo- 
ay of the year, 
. Blakiston, 


so the “common people” will readily comprehend ; 
It is not intended asa guide for pro- ; 


Sperial, 


THE EXPERIENCE OF AN EMINENT 
LECTURER. 


The magic lantern, which was in former days only a 
toy, with its coarse and gaudy pictures for the amuse- | 


ment of uproarious children, has been improved and { 
i 


dignified by the introduction of photographicart. Com- ; 


petent, scholar:y gentlemen and finished speakers bave 
done their part in elevating lantern picturirngs to their 
proper place in artistic education. The lantern and the 
lecturer now combine instruction witb entertainment in | 
graphically getting before the public illuminated even- 
ings of travel among the wonders of our own country, 
or the antiquities and curiosities of foreign lands. 

Prominent among the gentlemen who have dignified 
the lantern by bringing to its aid the triumphs of photo- 
graphy is Mr. Edward L. Wilson, of Philadelphia. A 
natural artist, a superior photographer, and a fascinat- 
ing speaker, Mr. Wilson has attained a national reputa- 
tion. In winter he addresses large city audiences, and 
in summer he gives his illustrated lectures at the vari- 
ous camps of moral and religous instruction throughout 
the country. His photographic establishment is known 
throughout the nation, and is enriched with many origi- 
nal works of photographic art taken by himself in his 
tour through foreign 1ands. 

In consequence of his intense devotion to the duties of 
his profession. Mr.Wilson some years agn became a con- 
firmed invalid. The labors which crowded him in con- 
nection with the photographing of the Centennial ex- 
hibits fn 1876 first contributed to impair his naturally 
strong constitution. In these labors he had the constant 
charge of over one hundred artists and assistants, and 
was worked dayand night beyond the reasonable ca- 
pacity of even a very vigorous map. It is not surprising 
that his health gave way completely, nor that life be- 
came a burden hard to bear. 

'To one who called upon him a short time ago, Mr. 
Wilson told the story of his iJlness and his restoration. 

“Run down?” he said. “ Well, you may say so, when 
I tell you that the insurance men wouldn’t touch me. 
I had policies in two of ourbest companies, and I wanted 
more insurance. Both of them refused me. And yet, 
one year afterward, one of them very gladly took a new 
risk on me, and the other was willing to. This was, of 
course, after 1 had fully recovered. Tell you how it 
was. The strain on me had been too great. Irandown, 
down, down gradually. Although I had an excellent 
constitution, and had lived a strictly temperate life, 1 
was so much prostrated that for along time I could not 
sleep more than an hour or tao in the course of a night. I 
suffered withacute neuralgia and with headaches, which, 
when they came on suddenly, would render me powerless to 
think or act. My appetite became capricious, and I could 
eat only a small quantity of food at a time. My diges- 
tion was demoralized. My throat gave me trouble, and £ 
began to be afraid Ihad chronic bronchitis. 

‘*One day, five or six.years ago, when I was suffering 
with one of my terrible headaches, a friend whose 
mother had been cured of rheumatism by the Compound 
Oxygen treatment said to me: ‘ \Why don’t you try oxy- 
gen?’ I laughed at the idea, for I had no faith that such 
a thing could reach my case. Still I went to Starkey & 
Palen’s office in Girard Street, and inquired into it. I 
took a few inha/ations, and laughed at it again. But [ 
saw that Doctcrs Starkey & Palen were fair and truth- 
ful gentlemen. and I determined t ogive their Compouna 
Oxygen a very thorough trial. ‘'here was nothing un- 
pleasant in it, and 1 had no fear that it would do me 
harm. Inany event it could not make me worse than 1 
was. Ltvok the inhalations hopefully and faithfully. 
Soon, sayin less than a month, 1 began to feel a great 
change for the better. My first symptom of improve- 
ment was that the headaches were less frequent, and by 
no means as painful as they had been. Then! began to 
get better sleep. That strained and wearied feeling of 
body departed, and with it the mental depression under 
which I had labored. When those frightful headaches 
were at their worst they would sometimes last all] day. 
Now when they came, it would be hardlyan hour from 
the first indications by buzzing in my ears and tingling : 
in my finger tips, until the headache was over. 

‘Well, I might tell you a long story about it. but to be 
brief, I recovered my health, throat trouble went away, | 
and I had a decided increase of lungpower. Mygood appe- 
tite returned as in former days. My digestive organs be- \ 
came able to take care of all the food I gave them to dis- ; 
pose of. Inshort, I was good as new. 

“* Most of this was accomplished in three or four months. 
But as I had been so much run down. and wanted my 


; restoration to be both complete and permanent, [ con- 


tinued the treatment for overa year, varying it from 
time to time in amount and method. At times I would 
omit it for several weeks, and then return to it again. It 


| is about three years sincelI finished my regular course. 


Now I resort to it once jn a whiie, in caseI take cold or 
am subject ‘toany extraordinary physical or mental 
strain. 

“f wentabroad in 1882, taking a protracted and some- 
what laborious trip’through Egypt, Arabia, and Pales- 
tine. I was beyond fhe ordinary conveniences of com- 
tortable travel, ana had to spend much of my time on 
camelsand to do agreatdeal of walking and climbing 
I found I could stand any amount of exposure. I could 
tramp the hillsof Arabic Telvi,as easilyas any of my 
three companions. So hearty and joyful was I that our 
old dragoman said to me.‘ You always make my heart 
glad when I am in trouble.’ In all my tours abroad I had 
but two returns of severe headache; one at Mount 
Serval, the other at Ceesarea Philippi. I could eat any- 
thing that was set before me, and eat it freely. 

“ Since my return to this country I have engagedin my 
old duties with more than former activity. I have lec- 
tureda great deal, and often in theopen arr, without any 
return of throat trouble. I have attended without diffi- 
culty to the details of my large photographic business. 
I used to be susceptible to colds; having them, in fact, 
from November to May; one ontop of another. Now 1 
have had, as faras I can remember, only two colds in 
three years, though I have been fully.-subjected to every 
description of draughts. 1 enjoy my eating, and | sleep 
well. Lt used to tire me to work my lanterns for an hour. 
Now can easily do itfor two hours without fatigue. My 
weight isabout the sameas of old; say 135 pounds. I 
can work, as a regular thing, about seventeen hours a day, 
and my work seldom tires me.” : 

“Ido not recommend Compound Oxygen for the man 
who wants to get well in such a hurry that he is not sat- 
isfied unless cured in twenty-four hours. But for those 
who have patience to try it faithfully, and to obey direc- 
tions implicitly, 1 consider it the grandest vita izer and 
restorer in existence. To my use of it I attribute my 
present state of good health. You may quote meas say- | 
ing all that.” 


In these busy days of mercantile and professional ac 
tivity there are thousands of overworked gentlemen | 
who areasgreatly run down as Mr. Wilson was. Their 
restoration may be «us complete as his, if they will try a 
course of Compound Oxygen. To know all about this 
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invaluable vitalizer and restorer, call on or address Drs, 
STARKEY & PALEN, 1109 and 1111 Girard Street, Phila- 
delphia. 


Husiness and Personal, 


The Charge jor Insertion under this head is One Dollar 
a line for each insertion ; about eight words toa line. 
Advertisements must be received al publication office 
asearly as Thursday morning to appear in next issue. 


Blake’s Patent Belt Studs, che strongest and best fast- 


:ening for Leather and Rubber belts. Greene, Tweed 


& Co., N. Y. 

Owners of Foreign Patents desiring to sell or exhihit 
at the London Exposition, 1885, address Chas. Babson, 
Jr., 24 Congress Street, Boston. Mass. 

Cheap, cheap, cheap. Best Popular Science Works. 
J. Fitzgerald, 20 Lafayette Piace, N. Y. Catalogue free. 


Respousible partner wanted, with capital, to join in- 
ventors in manufacturing new Paper Folding Machines. 
Address office of Wesleyan Methodist, Syracuse, N. Y. 

Experimental Machinery Perfected, 
models, patterns, etc. Tolhurst Machine Works, 'Troy, 
N.Y. 

Catalogue of Books, 128 pages, for Engineers and 
Electricians, sent free. E. & F. N. Spon, 35 Murray 
Street, N. Y. 

Wanted.—To correspond with works, corporations 
and cities desiring first-class,and atthe same time low 
cost. electric light plants, with or without engines and 
boilers. “$. C. Forsaith Machine Company, 

Manchester, N. H.” 

Brush Electric Arc Lights and Storage Batteries. 
Twenty thousand Arc Lights already sold. Our largest 
machine gives 65 Arc Lights with 45 horse power. Our 
Storage Battery is the only practical one in the market. 
Brush Electric (o., Cleveland, O. 

Practical Instruction in Steam Engineering, and situ- 
ations furnished. Send for pamphlets. National] In- 
stitute, 70 and 72 West 23d St., N. Y. 

The Cyclone Steam Flue Cleaner on 30 days’ trial to 
reliable parties. Crescent Mfg. Co., Cleveland, O. 

For Steam snd Power Pumping Machinery of Single 
and Duplex Pattern, embracing boiler feed, fire and low 
pressure pumps, independent condensing outfits, vac-~ 
uuni, hydraulic, artesian, and deep well pumps, air com- 
pressors. address Geo. F. Blake Mfg. Co.. 44 Washing- 
ton St., Boston; 97 Liberty St., N Y. Send for Catalogue. 

Quinn’s device for stopping leaks in boiler tubes. 
Address 8. M. Co., South Newmarket, N. H. 

Mills, Engines, and Boilers for all purposes and of 
every description. Send for circulars. Newell Univer- 
sal Mill Co., 10 Barclay Street, N. ¥. 

Wanted —Patented articles or machinery to manufac- 
tureandintroduce. Lexington Mfg. Co., Lexington, Ky. 

“ How to Keep Boilers Clean.” Book sent free by 
James F. Hotchkiss, 86 John St., New York. 

Stationary, Marine, Portable, and Locomotive Boilers 
aspecialty. Lake Erie Boiler Works, Buffalo, N. Y. 


Presses & Dies. Ferracute Mach. Co., Bridgeton. N. J. 
For Power & Economy, Alcott’s Turbine, Mt.Holly, N. J. 
The Hyatt filters and methods guaranteed to render 


all kinds of turbid water pure and sparkling, at economi- 
cal cost. The Newark Filtering Co.. Newark, N.J. 


Steam Boilers, Rotary Bleacher;, Wrought Iron Turn 
Tables, Plate Iron Work. Tippett & Wood, Easton, Pa. 
Send for Monthly Machinery List 
to the George Place Machinery Company, 

121 Chambers and 103 Reade Streets, New York. 
Tron Planer, Lathe, Drill, and other machine tools of 
modern design. New Haven Mfg. Co., New Haven, Conn. 
Tf an invention has not been patented in the United 
States for more than one year, it muy still be patentedin 


| Canada. Cost for Canadian patent,$40. Various other 


foreign patents mayalso be obtained. For instructions 


| address Munn & Co., SCIENTIFIC AMERICAN Patent 


agency, 861 Broadway, New York. 
Guild & Garrison’s Steain Pump Works, Brooklyn, 


;N. ¥Y. Steam Pumping Machinery of every descrip- 


tion. Send for catalogue. 


Nickel Plating —Sole manufacturers cast nickel an- 
odes, pure nicke' salts. polishing compositions. etc. Com- 
plete outfit for plating, etc. Hanson & Van Winkle, 
Newark, N. J., and 92 and 94 Liberty St.. New York. 

Supplement Catalogue.—Persons in pursuit of infor- 
mation on any special engineering. mechanical. or scien- 
tifie subject, can have catalogue of contents of the Scr- 
ENTIFIC AMERICAN SUPPLEMUNT sent to them free. 
The SUPPLEMENT contains lengthy articles embracing 
the whole range of engineering, mechanics, and physi- 
cal science. Address Munn & Co . Publishers, New York. 

Cotton Belting, three, four, five. and six ply, for ele- 
vator and driving belts. Greene, Tweed & Co., New 
York. 

Machinery for Light Manufacturing, on hand and 
built toorder. &. E. Garvin & Co., 139 Center St., N. Y. 


Drop Forgings. Billings & Spencer Co., Hartford, Conn. 
Munson’s Improved Portable Mills, Utica, N. Y. 


Mineral Lands Prospected, Artesian Wells Bored, by 
Pa. Diamond Drill Co. Box 423. Pottsville, Pa. See p. 33%. 


Brass & Copper in sheets.wire & blanks. See ad.p. 222. 


The Chester Steel Castings Co., office 407 Library St., 
Philadelphia. Pa..can prove by 20,000 Crank Shafts and 
15,000 Gear Wheels. now in use, the superiority of their 
Castings over all others. Circular and price list free. 

The Improved Hydraulic Jacks. Punches, and Tube 
Expanders. R. Dudgeon. 24 Columbia St.. New York. 


Friction Clutch Pulleys. D. Frisbie & Co., Phila. 


Tightand Slack Barrel Machinery a specialty. John 
Greenwood & Co., Rochester, N. Y. See illus. adv. p. 222. 


Magic Lanterns and Stereopticons of all kinds and 
prices. Views illustrating every subject for public ex- 
hibitions, Sunday schools, colleges, and home entertain- 
ment. 186 page illustrated catalogue free. McAllister, 
Manufacturing Optician, 49 Nassau st., New York. 

Corundum Wheels ; cut faster and wear longer than 
emery. Pratt & Whitney Co.. Hartford, Conn. 

Catechism of the Locomotive. 625 pages. 250 engrav- 
ings. Mostaccurate, complete. and easily understood 
book on the Locomotive. Price $2.50. Send for catalogue 
of railroad books. The Railroad Gazette, 73 B’way. N.Y. 

C. B. Rogers & Co., Norwich, Conn., Wood Working 
Machinery Of every kind. See adv.. page 270. 

Shipman Steam Engines.—Small power practical en- 


gines burning kerosene. Shipman Engine Co., Boston. 
See page 349. 


A CATALOGUE OF SOME OF THE VALUABLE PAPERS CONTAINED IN THE SCIENTIFIC AMERICAN SUPPLEMENT. 


To the Reader: 

The papers here catalogued Will be found, in 
eneral, to contain recent and valuable informa- 
ion upon the subjects named. Many of the articles 
are profusely illustrated; measures or scales are 
frequently given with theengravings, thus fur- 
nishing to the readera key to the dimensions and 
construction of the parts. 

Each of the specified numbers contains sixteen 
large pages, and embraces the catalogued article 
together with a large variety of other useful and 
interesting matter. 

Price for each number, 10 cents. 

Sent by mail to any part of the world on receipt 
of price. Address Munn & Co., New York. Office, 
361 Broadway. Remit in U. S. Saeee stamps, 
coin, or by postal order or notes. Orders may like- 
wise be made through bookstores and news agen- 
cies. 

In ordering please be particular to specify the 
number of the SUPPLEMENT. 
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Abattoir and stockyard of Pennsyly. R.R...*87 
bey, Melrose................ ec eee eee eee *304 
Abscess, Callender’s method of treating by. 5 
perdisténsion. . 2. 0.560 cc as ec cedeeeseeeucedoas 246 
Absorption apparatus, Reiset’s. 
Aceumulator, Boettcher’s...........----++ *414 
Accumulator, hydraulic, differential..... *230 
Accumulators and pilesat Munich Exhib.*414 
Acellograph, an apparatus for measuring the 
pressure developed by gun powder gases and for 
studying the laws of the recoil motion of fire- 


OAPMS: vo ei aailenes sown ee Seg hats Bene eekes *269 
Acetate of soda manufacture................. 234 
Acid, sulphuric, tower for, Glover’s........ *258 


Acids, improvements in the manufacture of.204 

Acids see under proper titles, as citric, tartaric). 

Acoustic repulsion, by V. Dvorak *139 

Acoustics, an experiment in propagation and 
ney an etd of sound by the use of steel plates 
an 


wires, by A. C. English................... 
Acoustics in projection..................... 253 
Actinium, mctal, by Dr. T. L. Phipson......305 
Actinometers, by Leon Warnerke........ % 220 
Adder, tne ladder-back..................065 *337 
Aerial echoes, by Prof. Joseph Henry....... 153 
Aerial locomotion, method, C. Sarkady...257 
Aerial navigation, by Tim. Choinski....... *283 
Aerial navigation, by F. Barnett............. 372 
Aerial navigation, by F. W. Brearey......... 191 


Aerial navigation, by Fred W. Brearey 
Aerial navigation, Montgolfier centenary..*406 
Aerial ship, new, Dr. Woelfert’ 400 
Aerolitic epoch of November 12th, 18th, by Prof. 
Daniel Kirkwood 128 
Aeronauties, progress of, by Frederick W. 
Brearey. An interesting paper, containing brief 
accounts of the most recent trials of balloons 
having mechanical propelling attachments...50 
Affinity and valency, chem., by F. D. Brown.310 
Africa, Cameron’s Journey across.............. 10 
Africa, Central, by Rev. John O. Mears, D.D. 
An interesting article, giving an immense 
amount of information in regard to that portion 
of Africa concerning which our knowledge is 
imperfect, describing the geological and physical 
formation of the country, its climate, products, 
inhabitants, and showing what is being done to 
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Books, the insect enemies of, their natural his- 
tory and ravages, and the methods of eae | 
them... *138, *14 

Book-ecover, corner mount of ............. 160 

Book-cover, design for.—Balconies in wrought 
iron from Venice and Milan, by Myskovszky*91 

Book-cover designed by Fischbach....... *128 

Book-cover in leather mosaic, design for.*239 

Boomerang, African... . *9 

Boot cleaning machines. 42 

Borex, action of on fermentation and putrefac- 

ion 

Borax lake and sulphur and quicksilver deposits 
Of California. ..... 0. eee eeeeeeee B88 

Borax lakes of Caiifornia. . 79 

Border ornaments of marble for mosaic pave- 
ment, Siena cathedral 294 

Borders, plain and ornamental 

Boring rods, method of drawing, by 


Boring, turning, and grooving machine, com- 
bined, Atock’s. 3 
Borings, how to tell the inclination of..... *215 
Botefly, horse, history of the, by Dr. N. Joly. 
A valuable paper *21 
Botanieal garden, Ber g 
Victoria Regia................. sce e eee eee eee 
Botany and geology of the country bordering 
the Rio Grande in Texas and Chihuahua, by 
Dr. J. 8. Newberr. 411 
Botany of Southern California...... wasacetety 240 
Botany of the Rocky Mountains, notes on, by 
Sir J. D. Hooker 105 
Bottles, how toclean.. 318 
Bougquetin at the Jardindes Plantes,Paris* 209 
Bourne, John, the mechanical engineer. Bio- 
graphical sketch, with portrait............. *115 
Boxwood, substitutes for, American....... 113 
Brace problem, by A.F. ‘Alexander Veale we'd *115 
Bracket piano candlestick.................. *143 
Brain health, a lecture by Dr. J. Batty Tuke.367 
Brain, motor functions of; relations that exist 
between certain regions of the brain and the ex- 
ercise of voluntary motions................ *210 
Brain, remarkable injury to without serious re- 
sults, by J.S. Beck, M.D 3 
Brain 
Brain work and hand work 
Brake, Westinghouse’, forrailway cars. ..*¢] 
Brake, car, automatic, Wilde’s 
Brake, electric, Achard’s....... 
Brake, compressed air, Colladon’s 
Brake, fan, hydraulic, aErON es 
i 


Brake for street cars, Phillips’........ ws 
Brake, friction, automatic, Becker’s.......%*2 
Brake, high speed, electric, Spottiswoode’s . 
Brake, hydraulic, Barker’s................... * 


Brake, Prony, electric compensator for... 
Brake, railway, electric, Achard’s.... 
Brake, railway, electric, Boothby’s........ x2 
Brake, railway, electro-magnetic, Wilke’s.*4 
Brake, steam, for locomotives, Hickey’s..*1 


Brake trials, recent.....................2ce00es 246 
Brake, vac., Martin and Du Tremblay’s...*359 
Brake, Westinghouse................ %55,%392 
Brakes, dynamometric, 


tier’s. 


Brakes, railway. Abstractof a paper by ot i 


J. Bram Welle ice scsi. cess ores eee che oe 5 


Brakes, railway. Abstract of a paper by E. 
Woods, C.E 93 
Brakes, railway, continuous, by G. Marie.*143 
Brass and bronze metal to withstand the action 
of sea water, el POV. aie Sees .....318 
Brass, green or golden colors for, how to pro- 
u I. Pulcher, oes ce ceca eee ce otek 92 


Brass, how to clean and lacquer 08 
Brass lamps, how to clean and brighten up..114 
Brass, malleable, formulafor............... 167 
Brasses and bearings, heating and cutting in, 
some of the causes of,*by Joshua Rose....... 
Bread ovens, Lamoureux’s.... ............. * 


7 
Bread, mesquite................ 6. cece cece eee 258 
Bread mould, the growth of, as seen with the 
MICPOSCOPC2 sais eee ead wcde lees cs wee see eeet *263 
Bread, wheat meal, as a means of diminishing 


tubercular disease, by M. Yates.............. 36 
Breakwater, floating, Greenway’s. *405 
Breakwater, the Tees..................... *218 
Breakwaters, improvement in, by John G. 

Bruggeman...............cc cece cece eceeeeees *25 


Breathing, effective, influence of in delayin 
the physical changes incident to the decline o 
life, and in the prevention of pneumonia, con- 
sumption, and the diseases of women, by D. 
Wave, MLD. ie rececee trees enedesnneen 387, *388 

Breeding, scientific. A paperby J. D. Caton, on 
the scientific breeding of domesticated animals, 
especially of the horse, pointing out the improve- 
ments which, in recent years, have been success- 
ively wrought by intelligent and judicious adee 


TON 3. chaticroras wesete sila sled seine hehe ean Sea 48 vi 
Brewers’ building at the Centennial ....... *16 
Brewery, steam, Phoenix, New York......... 60 


Brewing appliances, Cave’s................ *366 
Brewing, Austrian. Descriptiono fan Austrian 

brewery plant, with illustrations..*256, *267 
Brewing, Austrian, machinery for......-. *265 
Brewing, chemistry in its application to....287 


Brewing, germinating grain for, Gruber’s 
mew method Of.........0.c:e0seeee Benes ¥169 

Brewing in Russia................... ... 148 

Brewing, salicylic acid in, results........... 332 


Brewing, dextrine maltose in..19, 22, 25, 28 
Brick kiln, Foster’s *160 
Brick kiln, railway, Foster’s 
Bricklaying, as practiced, in France..... *208 
Bricklaying machine, Franke’s............. *10 
Brick machine, Allemand’s.......... 

Brick machine, Brownhill’s 
Brick machine, Durand & Marais’ 


Brick machines, Greggs’ and Craven’s....... *40 
Brick making machinery, Pinfold’s......... *67 
Brick manufacture, hintson................ *396 


Brick walls, appar. for cleaning, Waterman’s* 21 
Brick wallincrustations, byW.Trautwine...123 
Brickwork. A valuable paper, by J. Wood- 
ley, containing many important hints on the 
proper mode of laying brick.................. 397 
Brickwork and masonry, by J.C. Jefferson..148 
Brickwork under water pressure, by D.McN. 
Stauffer, C.H..... cece cece e eee ence eee *350 
Bricks, black, how prepared....... 
Bricks, strength, experiments on 
Bridge at Bismark, over Missouri River, N. 
Pacitic R. R. with particulars and three pages of 
OENATAVINGS....... cece eee eet eee teens 4 
Bridge, htabula, by E.8. Philbrick....... 
Bridge and train, wreck of, by wind, on the In- 
dianapolis and St. Louis R.R................ *413 
Bridge, Blair, Nebraska....................... 416 
Bridge, Calvert St., Baltimore. 
Bridge, canal, at Blackburn................ *109 
Bridge, cantilever and mid-girder, over the 
‘Thames, proposed..... paths Seta ttal ana *183 
Bridge, Carlisle, Dublin............,.........%80 
Bridge, carriage, over Penn. R.R., in Phila.*67 
Bridge, Chaudiere, Ottawa. Description, with 
perspective view of brid e, map of locality, and 
vertical section of river bed and shores... *283 
Bridge, Clifton, suspension, Bristol, Eng.*159 
Bridge continuous steel-girder over the Frith 
of Worth, design for.......0......cseesee0e- #317 
Bridge, Conway, New Haven and N.R.R. 
Bridge, Derwent River..................... 
Bridge, design for a steel-arched, 1,600 foot span, 
over the Frith of Forth, by M. Am Ende..*229 
Bridge, Erie Canal. Brief description of a 234 ft. 
span, double track, truss bridge, constructed 
over the Erie Canal for the N. Y. Central R.R., 
with figures ofelevation and details....... *329 


Bridge, foot, over River Ness Inverness. ..*80 
Eng.; on 


wit! 


61 
Bridge, railway, iron, over Saint Leger Valley, 


Bridge, Kirchenfeld, at Berne, Switzer. . cyt 4 
Bridge, Lansdowne, at the Centennial. . 
Bridge, Llandaias...................... 


Bridge, Manawatu Gorge, New Zealand..... OT 


Bridge, New York and Brooklyn, over the: East 
River at Blackwell’s Island................. *118 
Bridge, N. Y. and B’klyn, making cable for.*48 
Bridge, N. Y. and Brooklyn, paint for....379 
Bridge, New York and Brooklyn. Brief sum- 
mary of the dominant features of the structure ; 
history, mode of constructing, cost, etc...*393 
Bridge, 512 ft. span, Douro River, Portugal.* 90 
Bridge, New York and Brooklyn, pay of officers. 
engineers, and workmen..................0085 192 
Bridge, Poughkeepsie, N. Y., progress of..113 
Bridge, new, proposed, the Thames, Lond...*86 
Bridge, new, over the Medway, at Maidstone. 
Description, elevations, sections, etc:....... *97 
Bridge, Northeastern Railway, over the River 
Wear. Details of construction, with full-page 
illustration .........6......c eee e eee eeeee eens *261 
Bridge, Ohio River, at Louisville, Ky. Descrip- 
tion, with two full-page illustrations........ *55 
Bridge over the Arroyo de Linares........ *409 
Bridge over the Douro, proposed. _ Ten engrav- 
ings showing general outlines of the respective 
designs presented to the bridge commission, 
with general particulars of e@ach........... 267 
Bridge over the Orange River............. *183 
Bridge over the River Sil................... *409 
Bridge piers, construction of without coffer- 
dams or caissons, by W. Sooy Smith, C.E..... 20 
Bridge, Plattsmouth, over the Missouri. General 
description of the structure.................. 239 
Bridge, Plattsmouth, over the Missouri. De- 
scription, with figures...................... *271 
Bridge, Plattsmouth, over the Missouri River at 
Plattsmouth, Neb., from plans by George 8. 
Morison. Eight figures showing perspective 
vertical sections. Caissons, Piers, and map. *28 
Bridge, Point, Pittsburg, Pa. Description of. 
with elevation, plan, cross-section, anddetailsot 
the towerS.............eeeeceeeeeeeee Sister doses wis *34 


Bridge, pontoon,Berthon’s collaps.boat for*199 
Bridge, Portage, on N. Y. and Erie R.R..... %4 
Bridge, proposed, between New Yorkand Brook- 
lyn, at Blackwell’s Island..................... x74 
Bridge, proposed, over the Hudson River, at 
Poughkeepsie, N. Y. *66 
Bridge, proposed, Royal Albert, at Montreal. 
General description, with lateral and end eleva- 
tions, and perspective view................. *13 
Bridge, railway and road, over Sarpsfos...*122 
Bridge, railway, Indus..................... *3 81 
Bridge, railway, over the Atchafalaya, Louisiana, 
founding of the piers....................66- *387 
Bridge, railway, Tay 
Bridge, revolving, and traveling crane, ab We 


Thavmont Quarries, Belgium............... 
Bridge, rolling, proposed, over the Thames *20 
Bridge, Rouchat, on Paris and Orleans R.R.*91 
Bridge, Severn....................seeeeeeeeees 202 
Bridge, Severn. General description of.....224 
Bridge, suspension, between New York and 

Brooklyn, progress Of................eeeeeeee x57 
Bridge, suspension, Niagara.................. 
Bridge Suppeusion, Monongahela, at Pittsburg, 

Pa., ‘detaile description of, by Col.S. M. ea 


Brida i igid, of th is ae 
ridge, suspension, rigid, 0 ree spans, e- 
, by Sida tan ee %24 


sign for, by T. Claxton Fiddler 
Bridge, swing, at Hamburg 
Bridge, Tay, fall of 
Bridge, Tay, details of construction....... *216 
Bridge, Tay, novel appliances and expedients 
used in the construction of.................. x66 
Bridge, Tay, official inspection and test of...118 
Bridge, the Albula, Solis, Switzerland..... *38 
Bridge,the Kinzua Viaduct, Erie R.R.,the highest 
bridge in the world.....................00005 *369 
Bridge, Throstle Nest, Manchester, Eng....*69 
Bridge, timber, fifty years old, over the Ken- 
nebec River 138 
Bridge, Brent, Hounslow and Metropolitan Rail- 
way, London.............c.cceecee es eweeceee *409 
Bridge, truss, feeen for, by J. H. Snyder...*87 
Bridge vibrations, by Charles Seymour....*389 
Bridge vibrations, by Prof. 8. W. Robinson..381 
Bridge, Victoria, Brisbane, Queensland. General 
description, with elevation, plan, and details of 
CONSTFUCTION.... 0... cece eee eee tees *10 
Bridge, Yardleyville, Bound Brook R.R....*39 
Bridge, Yazoo River, for the Louisville, New 
Orleans & Texas R.R............ cece ee eee eee *410 
Bridge. Weymouth Harbor. General descrip- 
tion, with perspective view, elevation, plans, and 
BOCEIONS oi. cicksrs.eie Siaiced ese biacle wierd sine a odie radierte *331 
Bridges, American, and English engineers..153 
Bridges, causes of accidents to, method of de- 
tecting, by R. H. Thurston, C.E *138 
ridges, double row girder,on the Hamburg and 
Harburg R.R #222 
Bridges, elliptical truss and compound truss, in 
wrought iron, by W. O. Douglas............. *80 
Bridges, iron, American, peculiaritiesin designs 
of, and in methods of construction, as compared 
with European practice, by. T. C. Clarke...... 32 
ari, 


Bridges in India, the Alexandra, and 

SOM IM 2259346 cecek diane seeded waace cies depos ees 128 
Bridges, iron, new systemsof... .......... %*233 
Bridges, longest of the world............. .. 256 
Bridges, masonry, observations on........ *350 


Bridgeson the Napier & Manawatu R.R., New 
Zealand. General description, with plan and 
elevation, and details of construction *296 

Bridges, railway, Altier & Cize....... 

Bridges, railway, Japanese.................. 

Bridges, railway, large span, comparative dia- 
grams of *317 

Bridges, railway, long span.................. 132 

Bridges semmporarys for use on farms, in gar- 
dens and parks, and in military operations, how 
MAC 2 ii cient Rotavelee wtieS Peueiheteeiens X239 

Bridges, their care and maintenance, by Theo- 
dore Cooper, Am. Soc. C. E.................4. 387 


* 
ore 228 
Bright’s disease, chronic, y 
commended at Bellevue ospital 
Bright’s disease, cure of, by jaborandi. 
ical lecture by J. M. Da Costa, M.D 
Bright’s disease, fuchsin in....... 
Broca, Paul. Biog. sketch, portra 


A clin- 
15 


Brood mares and foals, how to man ....127 
Bromide of copper, uses, preparation....... 162 
Bromine and iodine, manufacture of, from 

kelp, by R. Galloway, F.C.S.............0..005 149 


Bromine, iodine, and nitrate of 
soda, from sea weed, by ‘I’. Schmidt 

Bromine still, new, Arvine’s.. 

Brontosaurus, restoration 0: 
Marsh 5 


potash and 
116 


rocess for 
ronze and brass, to withsta: 
water, recipes for 
Bronze, art works in, by B. 


Bronze, bismuth, how made .398 
Bronze for feathers.......... .163 
Bronze for plaster casts. . .169 
Bronze implements, earl, 414 
Bronze, malleable.......................... 337 
Bronze, manganese, malleable, for guns.. 31 


Bronze, manganese, new, Parsons’ 

Bronze, method of casting in..... 

Bronze, phosy-hor, and its applicat 
ander fi 


Dick 
Bronzes, Chinese and Japanese, 
Bronzes, French, composition of... 
Bronzes, Japanese, analysis of, by 
daira 
Bronzing and brass 
Bronzing for iron... 
Bucentaur, Venetian galley.. 62 
Buckland, Frank. Biog. sketch, portrait. *268 
Buckwheat asa profitable cro 397 
Buffalo race, a, .in the Philippine Islands.*273 
Buffet, carved, design for, by Ph. Heussler.*67 
Buffet in walnut, by Mazaroz *123 
Bug, carpet, by Dr. J. A. Lintner. 
Building blocks, the Z system of... 


2 
Building materials, the porosity of,and ap- 
paratus for testing.................... .%224 
Building materials: useful notes on estones, 
Portland cement, Caen stone, marbles, alabaster, 


ANG BATES. occ cc aci se ccs eb teers coe ae caine ee eee 1 
Building materials, nomenclature of, by J. R. 

COC vis. ciate siergd od esi hats Seioelds maces aie s aaies 113 
Building of the Young Men’s Christian Associa- 

tion, Philadelphia...............-.... eee ee eee *90 
Building, new, at Syracuse, N. Y.........., *98 
Building 


stones, strength and fire resisting 
Qualities OF 2.0... 0... e cece cence eee e ee ee 317 
Building materials, chemistry o 
Building material, ironas.................... 

Building materials, microscopic organisms as 

Gestroyers Of ......... cece cece cee eee ence eens 3 

Building materials, nomenclature of 
Building materials produced in Maine.. 
Building stone, the supply of....... 
Building stones, decay of Peer yb 
Building stones, decay of, by A. A. Julien..404 
Buildings, English law decision concerning 


their right to besupported by the adjacent soil of 
another property Owner....................6- 296 
Buildings, masonry, methods of zalsing Bod 


%*426 
etropolitan samtiericty' 


moving to another location................ 
Buildings, movable, 9 fi 
Buildings, new, of the 

and Laborers’ Association 
Buildings in glass 


Buildingsof British Commissioner and Dele- 
gates at Centennial......................... eee *1 

Bune undue deterioration of.. 

Buoy, life, Whitby’s 


Bunsen, Robert Wilhelm. Biographical sketch 
and portrait, withareview of his contributions 
toscience, by H. BE. Roscoe................. *288 

Bureau, Internat., Weights and Measures. *407 


Burette for furnace gas analysis, Bunte’s. 
x36 


Burette, Pellet’s............0........ ee *¥292 
Burner, gas(seeGas burner). 

Burner, gas, the Siemens and the Phare..*2'71 
Burns, clinical lecture, by Dr. R. J. Levis. 


Burns and scalds, how to treat............... 224 
Burns and scalds, the alkaline treatment of, by 

Dr. Geo. F. Waters. ........ 00. cece cece eee eee 138 
Burns, treatment of, by W.R.E. Smart...... 50 
Bust, isolated, how produced............... x*390 


Butter, adulteration of, with other fats, rapid 
mode of detecting, by J. W. Gatehouse...... 6 
Butter and buttermaking, by Dr. E. L. ae 
VAG aie asieiss Ges Palaeeicds ase dele eevee tas aeeuad ss 
Butter, artificial, manufacture of, by Prof. Hen- 
ry A. Mott, Jr. Descriptions of the principal 
processes in use, details of latest improvements, 
plan of an artificial butter factory, the machinery 
required, chemical analyses of butter and artifi- 
cia] butter, the cost of setting up an artificial 
butterfactory, capital required, materials and 
quantities consumed, cost of manufacture per 
pound, daily profit, etc.... ............. 48, x49 
Butter coloring. Harmless methods of giving 
butter a “rich golden color”................. 316 
Butter making, centrifugal................... 
Butter making, by Dr. Voelcker............. 
Butter, Shea a 
Buttercups, how to rid the farm of. 


Buttercups,. double—Ligustrum quihoui.— 
Raphiolepis japonica.—Rionia lsevis...... *358 
Butterflies, interesting facts about........ 291 


Butterflies, life of, by W. H. Edwards...... 3 

Butterflies, pupation of, by C.V. Riley... 

Butterine manufacture, use of butter, milk, and 
mammary tissue in, by C.M. Tidy. F.C.S....397 


Cc 


Cabbage worms, remedy against........... 3 
Cabbages, how to store........... 
Cable roads, a new source of power. ‘ 
Cable Railways, of San Francisco, 13 illustra- 

tions, *2983 of Chicago, 5 illustrations, Be 


Bretonniere, its mode of preparation and how 
used 238 
Czenurus of the hare, a new source of tape- 
worms, by Dr. Mary K. Curran............... 325 


Calcirneter, Scheibler’s..................... *%251 

Calcium: compounds, some of the industrial us%s 

Four lectures replete with 

8, hig he 30 
'y 


T. 
38 


of, by Thomas Bolas. 

valuable information.....32'7, 32 
Calcium sulphide in glandular swehings, 

Curtis Smith, M.D........ 0.0... see eee 
Calendering machinery, Voith’s 
Calender rolls, how ground...... 


Caloric engine, Rider’s........ 5 
Caloric engine, solar, Ericsson's. . 
Caloric engine, the Sachensenberg. 7 
Calorimeter, Ericsson’s............. 1 %70 
Calorimeter, the........... te 

Calorimeter, Thompson’s 
Caltrops, the water.......................5. 4 
Camera, enlarging andcopying, Edwards’...131 


Camera for the microscope, cheap and simple 

how to Make........... cece cece eee cence ee ¥218 
Camera obscuras, improved, Kellett’s.......%*14 
Camera lucida, Abbe’Ss...................... *393 
Camera lucida, Grunow’s................... *380 


Camera lucida, Hoffman’s, improved, also de- 
scription of a simple form of the camera that can 
be made in ten minutes 

Camera lucida for drawing. ; 

Camera lucida, made inten hs 

Camera, multiplying, new................ he 

Camphor, how manufactured in Japan..... 413 

Camphor, motions of upon water and mercury, 
by Prof. N. Joly................0005 *391, *401 

Camphor, movements of on water, by P 
TA JON oo io.o ice b eteic e cie shou datelalaece's wait oiee cinaciedinn ee 

Camphor, sources of, and recent improvements 
in its purification Uraie ota dies hale sie 2 ejsdeideeraca niala Beik's74 332 

Canal banks, improvement in, by W. Rodney. 

* 


Canal boats, improvement in propelling, Bug- 
bee’s *6 


Canal, Des Moines Rapids, hydraulic machinery 
for operating the lock gates of, by R. R. Jones. 
X28 


Canal dredger, Rennie’s 
Canal, dry, for ships. . 
Canal, interoceanic, pr 
Pe Tandy USN 0s eliers i'd oie vin S's e's Cig aserai shoe 
Canal, Morris, and its inclined planes......*3'73 
Canal, or railway, which? Remarksof Mr. Eads 
before the House Committee on Interoceanic 
Canal, in answer to M. De Lesseps........... 221 
Canal, Panama, beginning work on, with portrait 
of De Lesseps, its projector........... rr 2) 
Canal, Panama, by Manuel Eissler, M.E. A valu- 
able and comprehensive paper, treating of the 
history of thisand previous Isthmus canal pro- 
jects, of the Panama Railroad, of the topography, 


geography, geology, and trography of the 
Isthmus, and full details of Whe work to be exe- 
cuted. Illustrated with large map showing 


locations of the pringipal canal _ prcjects. 
47, 349, 350, 355, 356 

Canal, Panama, progress of thesurvey for, with 
cogent view of the canal as planned by M. 
LOSSES oe. e355 2.04 822 2 Peele eon Shes nee e #305 
Canal, Panama, progress of the work on the Colon 
section, with full page map and many figures. 


Canal, Panama, map Of...................006 *367 

Canal, Panama, Viewson................006+ *418 

Canal ais ede interoceanic, a valuable paper, 
by A. G. Menocal, C.E.............. 0.2 cee eee 


'y 
Canal, ship, across Cape Cod 
Canal, ship, Manchester, with bird’s eye view, 
and plans and elevations.................... *383 
Canal, ship, Panama.... 
Canal, ship, Welland............... 0.0.0... *300 
Canal, Suez, detailed description of the methods 
empires in constructing, and of the apparatus 
used. M. Helene...........,..... ¥343, *347 
Canai, juez, @ general description of the great 
work, with maps, plansof the entrances, plan of 
the canal and the wots alternative canal, 
and a portrait of De Lesseps.............: .%*400 
Canal system of New York. A concise study of 
the present state and the possible future of N ew 
York canals, with historical notices of the en- 
ineers of the t and their works, canal projec- 
rs, engineering, original engineer corps, con- 
struction and maintenance, watersupply, efects 
and remedies, steam propulsion, business, trans- 
portation, cost, Buffalc_charges, Dropased im- 
provements, by Samuel McElroy, C.E.. 291, 2' 
Canal, the Atlanticand Pacific Interoceanic, b 


Frederick M. Kelley..................eeee eee 17 
Canal tug, steam, new, Byne’s................. *3 
Canal through the Isthmus of Corinth..... %425 
Canals, hydraulic elevator for............ *334 


Canals, roads, tunnels, and bridges, by John 
POWI1OP ois. ye cee eaee ee osetia ecee se eens 35 
Canary birds, how to care for... 
Cancer and alluvial sofl 
Cancer, treatment of by hemlock............ 250 
Cancer, treatment.of with caustics, by Dr. Edgar 

pO eho = ae ee ee 272 
Candelabra in bronze at the new Opera House, 
Paris... c.cceceececess Go aad Rateie’s oo eisse eaten eee *108 
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Candelabrum designed by J. Lefevre...... 
Candle moulding machines, .Jorane’s 
Canes, paper, how to make............. 
Canker worm, remedies against 
Cannon, effects of gun cotton upon... 
Cannon, revolver, Hotchkiss * 
Cannon, steam engine, man, andthe insect con- 
sidered as mechanical motors 414 
Cannons (see Guns). 
Cannon ball tree.............. 0... eee e eee eee *353 
Canoe, a light paddling, by Chas. E. Chase. De- 
scription, accompanied by a full set of working 
drawings to a scale, of an easily constructed and 
cheap craft for small streams and frequent 
portages, capable of running safely through 
rapids in which heavier canoes would pect 


Canoe, cruising, Jersey Blue. A detailed de- 
scription, by Commodore W. P. Stephens, of a 
new cruising canoe, embodying several improve- 
ments upon the established model, with a com- 
plete set of working drawings toascale...*164 

Canoe, folding, Berthon.................... *181 

Canoes, canvas, for sailing and paddling. De- 
scription, accompanied by working drawings to 
ascale, of two light canoes, which can be built 
by any careful amateur, and which, with reason- 
able care in construction and use, will make 
handsome and durable boats *216 

Canon, Grand, of Colorado River, by Capt. Dut- 
ton, U.S.A 305 

Cans, tin, machinery for making 98 

Captftarity, an interesting paper, by Geo. G. H. 
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Capitals of pilasters, Italian renaissance... 

Caps from Ste. Chapelle, Paris 


Car foot-warmers, arrang’m’t for heating..*176 


Car for single-railrailway, James’............ *44 
Car for tramways, Muir’s............ ....¥38 
Car relia French system of.. *177 
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Car wheels, tiring and untiring, apparatus*33'7 
Carbolie acid for boils, ulcers, poisonous bites, 
hemorrhoids, carbuncles, and tumors, by Dr. N 
B. Kenned: ; 336 
Carbolic acid, howtotest the commercial value 
of, by Dr. O. Bach............. cece cee cee eens 361 
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Cargo block, Laurence’s 2 
Cardol, irritating effects, by Mrs. Ida R. Brig- 
ham 336 
Carp, German, how to cultivate 20 
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Cars, street, at Nantes ‘ 
Cars, street, compressed air motors for, by Gen. 

H. Haupt, C.E 6,177 
Cars, street, improved............ ..ese cee e eee 89 


| Cars, street, steam, horse power, etc., required 
f 


Cars, taking-up by a train in motion, Hanrez’s 
SYSUOM si ces ooo Sa bee de Sa dec dae ead eesn sees %*256 
Car-truck, 6 wheeled, freight.............. %*426 
Cart horse show, London.................... X277 
Cartometer, the......................000505 %2 


12 

Cartridge shells, appar. to utilize, Morris’ *276 
Cartridges, how manufactured...... *24, 168 
Cartridges, lime, for blasting, how made and 
used 416 
Casecara sagrado, articles on its use, by Drs. Gun- 
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Celestial dynamics; do the planetsmove round 
the sun, by James W. Hanna . *39 
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Cerro de Pasco, Peru.............. see ee eee ee 
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Dewar... ...ceceecneccceneseceeeceeeee ss 145, 146 


Chemical affinity, thoughtson, by C. Morris..347 
Chemical analysis, method for the separation 
and ree ane treatment of precipitates Ps bE 


Chemical apparatus, manipulation of, methods 
of grinding, boring, inserting, fastening, and re- 
moving glass stoppers, boring, pressing, cutting, 
and fastening cork stoppers, pouring from bot- 
tles, inserting tubes, preservation of corked ves- 
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tennial .39 
Chemical phenomena, influence of vibrations 
on, Apparatus to study, Berthelot’s........ *240 
Chemical reactions, blowpipe, by E. J Chap- 
TAM. oia:s.2.2:ciocsie spercieteralares dive Svea set das Sele o's ia n'a Secale 99 
Chemical reactions, simple methods o* recogni 
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Croup and diphtheria, the distinctions between, 
by Dr. W. H. Day......... cece eee e cece eee ees 210 
Crow, American, habits of.................. *385 
Crucible, furnace, repair of, while in blast...34 
Crucibles, platinum, how to mend ...142 
Crushing mill for malt, etc., improved....*402 
Crustacean, gigantic deep-sea. . 
Crustaceans, hermaphroditism 
Cryolite and its uses... 
Crystal Palace, Frenc' 
Crystallization table, by Messrs. 
trand, showing the point at which the evapora- 
tion of certain solutions is to be interrupted to 
procure a good crop of crystals on cooling..303 
Crystals. A clear and concise essay on crystallo- 
graphy for the use of students............... 176 
Crystais, angles of, measurement of, with the 
goniometer ............. cece cece eee eens ...*30 
Crystals, drying machine for................ cy af 
Crystals, microscopic, photography of for lan- 
Hern: SHOCS: ois sc ccs lei dds vases ceeeee ts ses 
Crystals, snow, how to reproduce the forms of 
artificially ¥33 
bit skins study of, by J. H. Collins, F.C.S.%+126 
Cuba, trade relations of, with the United States, 
and present condition, by G. W. Roosevelt...296 
CONEY ators steam, Garrett’s, for beet none cul- 
ULC soe oiaw ieee scitnts Bae sass wee dee 
Culture under glass made easy....... 
Cunard fleet, history of the organizat: mee} 
Curare and other cures for hydrophobia.....230 
Curator’s lodge, Botanic Gardens, ecw ryT 
Bnglang eres Ges fois deve decadent ek .¥296 
Currant worn, black antsasa protec 
Currant worms, how to get rid of 
Currants for profit 
Current measurer, Deprez’s 
Currents, induced, some luminous effects of. An 
account Of some experiments by Mr. Conlon on 
the movements of electricity in highly rarefied 
WABOS vio siacc os da sisi baa ads Skt ota Saelede bod saetale 238 
Currents produced by friction between conduct- 
ing substances, and on a new form of telephone 
receiver, by James Blyth..................... 246 
Cursometer, apparatus for measuring the Ree 
of railway trains................. 4372 
Curves, instrument for tracing %*345 
Cushions, air, dock, Clark & Stanfield....*84 
Cushions, horsehair, how to stuff.... 
Cut off, steam, Sickles’ . 45 
Cutting tools for lathes and planers, by Joshua 
Rose. A valuable paper..................065 * 
Cuttings, theory of the growth o: 
paper by Charles Darwin........ 
Cyanotype process....... 
Cyclograph, Worthington 
Cyclone, Western, a remarkable. 
Cylinders of soft iron, magnetism of, 
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Cylindroid ships. : 
Cypripedium niveum and C. concolo: 4377 
Cyprus, soil, climate, and natural products. *146 


Dapuerrecty pes; howto clean.... 
Dairy cottage, design for........... 
Dairy progress, American, some sta 8 
Daisy, ox eye, how to exterminate........... 
Dama across the Ottawa river, and canalat Cari- 
lion, with general, sectional, and plan views, an 


statistics of Work, by Andrew Bell. %*384 
Dam, coffer, Davis Island............ 337 
Dam, Davis Island, Pittsburg................. 195 


Dam, Gileppe River, general description, with 
perspective view of the damand reservoir, piso 
view, and section of masonry.............. *403 

Dam, movable, new system of, wi 
wicketsand trestles, Lyons, France. 

Damascened ornaments from a shiel 

Damping machine for textiles, Fromm’s.. 
at movable, of various systems.......... 

Danube River, straightening the course of. +20 


Dark room windows, flexible tissue for...... 372 
Darwin and Darwinism, Prof. Haeckei on...358 
Darwin, Charles, his life, with portrait..... *337 
Darwin, gossip about......................065 423 
David Sassoon building, Bombay ....... 300 
Davy, Sir Humphry. Biographical sket .169 
Dead animals, utilization of as fertilizers..... 83 
Dead centers in cranks, devices for suppressing, 
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Deafness, cold asa cause of, by Dr. Griffin .. eon 


Deatness, evs ante A clinical lecture, by H. 
M.D., dealing with that form of the 


Deat 4 painless............. eee e cece eee 


Deathbed studies............................. 
Decaisne, Joseph, the botanist. 

sketch of. Sees OLR Ws esha vle Redioteis SIGE ERE e 
Decanter, how to lift with a straw........ K247 
LS aepeae metal, by Mr. Delafontaine....155 
Declinometer, Brunner’s................. %386 
Decorations and furniture, designed by F. 

Wirth’s: SOms ojo 33.d5 Sans wee bad ot ates de dienes 326 
Decorative details from the Exhibition Palace, 
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Decorative painting, ornaments for....... % 202 
Deer, the milu, of China..................... *188 
Deers? antlers, metamorphosis of, by Kar] Brandt. 
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Defense, national, an address by Sir W. G. Arm- 
BUVOND cick onsale p ¥en degen baa Kiewees Riga ved 322 
Deities, chief, in the religion of the American 
Indians, by A. S. Gatschet...................- 361 
Delesse, Achille, the mineralogist and engineer. 
Biographical sketch Of.................0.00005 299 
De Lesseps, Ferdinand, and family........ *270 
Demagnetization, rapid, new method for, by 
J. Trowbridge and W.N. Hill................ 419 
Densimeter, sugar, Huchs’................ *161 
Dental departure, new, in using amalgam fill- 
ings, by L. P. Meredith, M.D................. 138 
Dental rubber, how made...................65 252 


Dentition, by Richard A. F. Penrose, M.D. A 
very instructive lecture delivered before the 
mnedical class of the University of Pennsylvania, 
upon a subject of vital importance to the wel- 
fare of the infant in health and disease..... 167 

Depots of the Hudson River Railroad........ 253 

Depth gauge, navigational, application to of a 
septum Beare to water and impermeable to 
air. by Sir William Thomson............... *%265 

Derrick, hand, 30 foot, cheap and easily con- 
structed, by T. Appleton ................... *380 


Derrick, railway car, Vorug’s.............. #125 
Derrick used at Davis Island dam, by James 

Harlow, :C.-Bi oi ties awe svinctivesadencaakeeaee 225 
Desiccating case for chemical laboratory *332 
Desk, knapsack, and bed, combined....... *369 
Desman......... 0... cece cece neces %*184 
Details from St. Albans..................... %245 
Detecter, watchman’s, electric............. *¥315 
Developer, carbonate of soda................ 65 
Developer for dry plates, new............... 192 


Developer, ferrous-oxalo-citrate, by W. we v6 
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Developer, lactate of ferrous oxide.. ey 

Developer, new, by W.T. Wilkinson........ 
Developer, new, for dry plates, by L. O. Sam- 
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Mevcloper® for gelatine plates, improved, by, ht 
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Devil beans of Mexico, and their singular move- 
ments, by J. W. A. Wright.................. *106 
Devioscope, an apparatus for giving directly 
the relation that exists between the angular 
velocity of the earth and that of any horizon 
whatever around the vertical of the pine, Ox 
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Dextrine and starch, detection of, by S. U. Pick- 
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Dextrine maltose, or malt sugar, and its use in 
brewing, by Prof. Wm. George Valentine, F.R.S. 
An exhaustive and able paper, containing the 
most recent and reliable information on these 
substances............ cece eee e ee 19, 22, 25, 28 


Dextrine, uses of in photography 
Diabetes mellit 


by J. H. Salisbury. 
able paper, poi 


ing out drinks and food that 
must be used, exercise that must be taken, 
clothing that must be worn, and remedies that 
must be used to cure this disease q 
Diabetes mellitus, treatment of, with salicylate 


he microscope 
Diamond, artificial production of, by eee 


ly) 
Diamond field of South Africa 392 
Diamond fields of Griqualand, South eat 
Diamond, how formed, by A. B. Griffiths... 354 
Diamond, origin, artificial 
of, by Henry A. Mott, Jr., Ph.D. An interne 


roduction and uses 


Diamonds and other precious stones, whence 
derived, comparative values, and other interest- 
ing information concernin, 104 

Diamonds, artificial production of, by Mr. _ be 


Dianemoscope, Stanek’s, for analyzing the 


Divers, electric signal fo 
complicated motions of a double slide-valve 


Dividing engines, and the methods of mak- 


Diaphragm, diseasesof. 
Diarrhea, carbolic acid 
Diarrhea, causes and treatment 0. 
Diarrhea in children, a simple treat: 
Diarrheea, oxide of zinc for 
Diatoms, structure of.. 
Dictionary of terms us 
Dielectric machine, new, Le Dante 
Diet, errors in, by Dr. Wilson. A valuab. 


Diving apparatus, an improvised.... 
Diving apparatus, Fleuss, by B. 


Dietheroscope, Lurim’s, an_ instrument for; 
measuring variations in the refractive condition 
of the atmosphere 0 

Differential wheels, new form of, by Prof. 

Diffusion, continuous, apparatus for. 

Diffusion, continuous, apparatus for, 

Digestion and dyspepsia. 

Digestion and the use 
agents. A paper b 


Dock, Hosting, at St. Nazaire, France. Full) Drop-light 
u 


ig 

Dr. J. M. Fothergill explain- 
ing the process of digestion and the rationa 
of artificial digestive agents, and what is 
atin resorting to them. Illustrated with 
a diagram of the digestive tract. 314 
Digging machine, s 
Digging machine, steam, Knight’s. 
Dingy, duplex, Berthon, a form 

can be carried by torpedo launches. 
Dinosaurs of the Rocky Mountain: 
Dioscorea retusa 


eam, Darby’s 


Docks, new, at Mi 


flies 
Diphtheriaand y 
graphical observations of twe 
selected residence sites in which 
curred during the summer of 
tions therefrom. 


by Dr. W. H. Day. 
Diphtheria and i 


Diphtheria, b 
Diphtheria, 


Dogs, rabies in, its origin and s, 
Domestic animals, gestation 0: 


yW.N.T a 
Brooklyn treatment of, b 


Diphtheria, cause of 
Diphtheria, cause of, inth 


air, N. J., by Dr. J. 


Diphtheria caused by bad sewerage. 

of a paper by Dr. W. Scrively 
Diphtheria caused by milk.. 
Diphtheria, clinical study of 
Diphtheria, iodine treatment 
Diphtheria, mercurial fumigations 

Corbin, M.D. Brief history o 
ngeal diphtheria that weresuccessfully treat- 
y the author with fumigationsof black oxide 


297 
Diphtheria, period of life most liable to suffer 
142 


Diphtheria, pilocarpin in, Dr. Muller 
Diphtheria, prevention of, by Dr. 
paper of great interest and value to 
physicians and parents, givin, 
athology of the disease an 
ons as to how it may be prevented and finally 
exterminated 81 
Diphtheria, successful treatment of, by Dr. E. 


the history and 
offering sugges- 


9 
treatment of, with iodoform..3'73 
e human body, nature, origin, and 
rogress of, by J. B. Graves, M.D 1 
sease, physical signs of, derivable from the 
breath, lips, teeth, and mouth, by G. V. Poore, 
A valuable paper 242 
Disease, some thoughts on the treatment o 

James G, Clark, M.D 
Diseases, contagious, affecting the lower ani- | 
mals, dangerfrom, by Prof. Stalker 52 
Diseases, contagious, and their prevention, by 
A. J. Jessup, M.D 
Diseases, contagious, glandular origin of, by Dr. ; 
W. Richardson. Important paper...99, 100: 
Diseases, constitutional, cure of, by the use of 
glasses, by D. B. St. John Roosa, M.D 252 
Diseases, filth and semi-filth, by Dr. se Cc. 
9 


Disease in t 


4 

mineneres filth, in rural districts, by Dr. A. L. 
infectious, a practical method for pre- 
he spread of in households, by Dr. 
Diseases of domestic animals, report on, by Prof. 
James Law. A valuable paper. 243 
Diseases, specific, relation of minute organisms 
to, by Prof. Klebs 
Diseases, uncommon, in Peru and Bolivia, by E. 
R. Heath, M.D. 396 
Diseases, virulent, and especially on the disease 
commonly called Chicken Cholera, by L. P: 


Disinfectant, black oxide of manganese as. 82 
Disinfectant, sulphurous acid as, b. 
Disinfectants and their 
valuable paper, by Dr. 
how to use various disinfectants 
Disinfectants. 


58 
pplications. A 
Griffin, showing 
162 


| Experiments to test the val ie 
of certain gaseous and volatile disinfectants, b 
George W. Sternberg, U.S.A..... 
Disinfection by nitrous oxide 
Disinfection, hospital, apparatus for 
Disinfection, instructions for, prepared by 
Board of Hea 
Disinfection of the atmosphere.. 
paratus, automatic. 


Distances and heights, inaccessible, methods 

of measuring, by T. E. Candler 313 
Distillation, cognac, French 
Distillation, continuous, apparatus, ce 


Drawing, mechanical, how to do sectional shad- 
ing in 12: Dyes for jute: red, light green, brown, and reddish 
Drawing-room corner and octagon boudoir, i 260 
*268 | Dyes for wool, recipes................... eee eee 163 
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Distillation, destructive, by Owen Merriman. 


An explanation of some of the reactions that 
are involved in the distillation of coal....... 306 


Normandy’s .......... 06. eee e cece cece ee eee eee * 


H Distillation of shale and other minerals, 4 


torts for, Bennie’s................... eee eee 


Distillation, Savelle’ssystem of............. *60 
Distillation, solar, of salt water, apparat*405 
Distillatory apparatus, Remington’s.....*110 
Distilleries, tar, how to extinguish canes & 


by Watson Smith, F.C.S....................056 


Distilling apparatus for ammoniacal liquor, 
o *416 
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ing accurate linear scales, by A.M. Mayer...*80 
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Diving armor and a ae for workin a 


irrespirable gases, by A. Gorman.......% 


Diving bell used in constructing Pola dock.*197 
Diving dress, Fleuss, new, by means of which a 


diver is enabled to remain under water for 
several hours.... 


5 
Dock, flouting and depositing, Nicolaieff, for 


ewer J vessels out of water and depositing 
them high and dry on fixed stages of open pile. 
work, by L. Clark, C.E..................0000e 25 


description, i 
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ulars of con- 
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new, a 


Drainage and sewerage of cities, a paper by Col. 


Geo. E. Waring, C.E.......... 0... cece cence 226 


Drainage, country house, by J.C. Bayles.. 61 
Drainage, house. A valuable paper...... *194 
Drainage, house, E. S. Philbrick..*242, «243 
Drainage, house, disposal of, by E. 8. Philbrick. 


A valuable 


tion of various easily-made apparatus for en- 
abling amateurs to reproduce correct outlines of 
objects with ease and rapidity.............. *158 


Drawing, aphorisms on, by Mr. Ruskin....105 
Drawing apparatus, electric...............* 
Drawing arcs of circles of large ras 
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Drawing, mechanical, by Prof. C. W. MacCord, ; 


of theStevens Institute of Technology. A series 
of new, original, and practical lessons in mechan- 
ical drawing, accompanied by carefully prepared 
examples for practice, with directions, all of 


simple and plain character, intended to enable; 


any person, young or old, skilled or unskilled, to 
acquire the art of drawing. No expensive in- 
struments are involved. The series embodies 
the most abundant illustrations for all descrip- 
tions of drawing. and forms the most valuable 
treatise upon the subject ever published, as well 
as the cheapest. The series is illustrated by up- 
ward of special engravings, and forms a large 
quarto book of over one hundred pages, uniform 
in size with the SCIENTIFIC AMERICAN. Price, 
stitched in paper, $2.50. Bound in handsome stiff 
covers, $3.50. Sent by mail to any address on re- 
ceipt of price. Address Munn & Co., Publishers, 
361 Broadway, New York. Office of the SCIEN- 
TIFIC AMERICAN. 
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state that these valuable Lessons in Mechanical 
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structions asfast as his practice requires. These 
lessons are published successively in SCIENTIFIC 
AMERICAN SUPPLEMENTS *1, *3, *4, X6, X*8, 
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ee mechanical, a new method of keep- 
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Drawing converging straight lines, instrumcnt 
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Drawings, pseudo-perspective, for usa 
mechanical Objects, by Robert Briggs 
Dredge, “ Ingurgitator,” Dennison’s. } 
Dredger for canals, Rennie’s.......... 
Dredger, improved, Bruce & Batho’s 
Dredger, one-ton bucket, improved... 
Dredger, single-bucket dipper, Rennie’ 
Dredger, steam, Hopper’s........ 
Dredger, steam, twin-screw, new 
Dredger, tug, and fire engine......... 
Dredger, tug and fire engine, Batho’s.... 
Dredging and mining machine, hydraulic, 
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Dredging, Bazin system of, by A. A. en 
Dredging machinery, Lake Fucino, Italy.. *8 
Dredging or excavating mach., Kinipple’s.* 100 
Dress, Rational, Exhibition................. *393 
Dressing machine, millstone, Dupety’s. 
Drier, steam, Bachmann’s 
Drier, tobacco, Chapin’s............. k8 
Drill, Diamond, the Pennsylvania Drill Co.’s.*3: 
Drill, radial, boiler plate, Beesley’s.........%*324 
Drill, rock, Barlow & Co.’s......... .. *49 
Drill, rock, Burleigh..... 
Drill, rock, Kainotoman. ee 
Drill, rock, Sachs’.................... ..-%263 
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Drill, vertical, by F. G. Woodward..... ..%53 
Drillin gand slotting machine, Lowery’s....*16 
Drilling machine, boiler, Bowker’s *258 
Drilling machinefor boiler-shell... .*66 
Drilling machine, portable, for holes, 
Borland’s... ne 07 
Drilling ma , radial, Asquith’s .*85 
Drilling machine, radial, Warren’s. *399 
Drilling machinery, rock, by J. Darlington* 103 
Drilling machines, Bement & Son’s *37 
Drills and drilling, instructions abo *311 
Drills, rock, submarine, by E. Moore. .*56 
Drinking-water, by Dr. N. B. Sizer. 346 
Drinking-water, how to test the quality of.1 
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many erent kinds.... 
Drive-wellin England........... 
Drive-wells for large water supp 
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Driven well system, Brooklyn... 
Driving band, Scandinavian. De 
new form of machine belting of Swedish 
origin. . 2 


have been suffocated by smoke or poisonous 
gases, and those in whom breathing has been 
temporarily suspended through hanging or the 
effects of chloroform, etc... ... x*201 
Drugs, adulteration of in Am by Fred. 


St 


Australian, by G. A. Stockwell...398 


Doorway (op in iron, 16th century work..*247 | Ducks, eider, at the Berlin Fisheries Exhibition, 
Door-yards, how to keep green........ 291 E24 
Dore, Gustave, biog., with portrait. *375 | Dugong, the, of Queensland..............:...426 
Dotting machine for tulles......... *303 Du Motay, Cyprien M. Tessie. <A critica] review 
Dovetail, and dovetail tools. . -¥195 | _ of his life and scientific labors, by A. J. Rossi.266 
Dovetailing and mould’g mac on*347 Dumping, hydraulic...................0..6665 15 
Drain pipes, back pressure in. Dunkirk, France, port of..................- *%262 
Drain pipes, socketed, machine for making, Duprez, Marcel. iographical sketch, with por 
Whitehead’s..... 0.0.0... c cece ee eee ee cee nee *66 MAG eset ache stat stops de aasjeas eae ean oo *389 
Drainage, house, how to deal with...... .....421 , Dust as an explosive.................... 00 e ee 125 


Dust, combustible, explosions from, by Prof. L. 
W. Peck. An interesting paper demonstrating 
the fact that all combustible material when fine} 
divided, so as to form a dust or powder, will, 
under proper conditions, burn with explosive 
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Dust of streets, analysis of........ odeaie ean sttcbe 107 

Dust showers, microscopic examination of.*+199 

Dusts, dangerous properties of, by F. A. Abel. 
Combustibility of dust, explosion in mills, cause 
and prevention, effect of coal dust in mines, coal 
dust the chief agent of destruction in mine ex- 
plosions. A-valuable paper............ 374 


| Dwarf, an extraordinary.................... +28 


Dwarfs and giants..... ............. 
Dwelling, design for............... 
Dwelling house in concrete....... 
Dwellings for artisans, Hornsey. 


9 | Dwellings for artisans and laborers, England. 
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Dyaks of Borneo................c. cee ee eens *188—° 
Dye colors of fabrics, tests for................- 187 
Dye, new, alizarine carmine, and recipes for oe 


Dye 
Dyeing and printing, clectricity in, by B. ¢ 
eing and printing, electricity in, . Gop- 
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Dyeing aniline black by aid of vanadium...245 
Dyeing, bleaching, printing, etc., by Ch. iaerer 
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Dyeing feathers, numerous recipes for.. 
Dyeing felt, recipes for.................. 


Dyeing, tire risks Of.................0000ee ees 376 
Dyeing, fixation of indigo upon cotton, by 
Schlieper and Baum........................008 40 


Dyeing, history and art of 
Dyeing leather, by W. Eitner............ oc 7 
pyeme leather, colors and shades applicable to, 
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Dyeing of garments, notes on................. 
Dyeing, practical recipesfor.. ............... 169 
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Dyeing recipes, practical, valuable collection. 13 
Dyeing, silk, by Marius Moyret............... 181 
Dyeing skins................. cece eee eee 111 


Dyeing, useful recipes for 
Dyeing, various practical recipes for........ 277 
Dyeing, washing, or sizing machine for oie 


Dyeing wool (see Wool dyeing). 
Dyeing, 230 recipes from practical dyers....167 
Dyes and colors, 13 recipes for 131 
Dyes, ‘ azo,” composition of.. 
Dyes, azo, and naphthol....................... 234 
Dyes, brown, with wood extracts, practical re- 
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Dyes for cloth and yarn, recipes for........... 182 
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Dyes on agit and tissues, new method of de- 
tecting, by Jules Joffre......................4- 363 
Dyes, various shades, recipes for........ 
Dyestuffs, manufacture, properties, etc..... 
Dyewood, new, Beth-a-barra... ............ 29 
Dynagraph, Johnson’s, for ascertaining resist- 
ances of engines and Cars..................005 
Dynamics, radio, by Pliny Earle Chase..... 
Dynamite inagriculture...................... 
Dynamo electric machines (seeElectric machin’s.) 


Dynamo inachine, with friction-gear...... *419 
Dynamometer, Ayrton and Perry’s......*372 
Dynamometer, balance, Farcot’s.. -.%215 
Dynamometer, current, Sabine’s......... *387 


Dynamometer, flexible band, new form of, b 
Prot. W.C. UnWin............. cece cece eee #41 
Dynamonmneter for currents of great age te 

WEDERS. oc. eens chinese eo cedaeele ee eeu ode ee %*250 
Dynamometer for measuring the strength of 


fabrics, Hausner’s.................0 0. ee eeee ees x78 
Dynamometer, hydrostatic, Peltat’s .....%*399 
Dynamometer, improved, Tatham’s......*320 


Dynamometer, magnetic, Saya’s.......... *3 
Dynamometer, new, for measuring the power 


Dynamometer, totalizing, Meey's iiadeees * 
i omson's. *2'72 
%*264 


Dyspepsia and digestion..... 
Dyspepsia, by Dr. A. Leared 9 
Dyspepsia, its causes, symptoms, and treatment, 
by Dr. C.F. Kunze............ Seseend sees tee 129 
Dyspepsia, remedy for......... <0 
Dyspepsia, treatment of 
Dyspepsia, washing out the stomach a cure for. 
- aes clinical lecture, by J. M. Da Ost 
Dyspepsia, relation of to constitutional dis- 


eases, by Dr. J. Cornillon............... 2. 
E 
Eads, James B. Biographical sketch of....... 44 


Eagles of poetry and prose, by Ed. Newman. 
Ear, action of quinine and salicylic acid on... 
Ear disease, treatm’t of, by Dr. J. L. Minor..333 
Ear, diseases of, by Dr. Samuel Theobald. Success- 
ful treatment of several cases of fungoid dis- 
ease with zinc oxide and boracic acid....... 294 
Ear, diseases of, from bathing................ 1 
Ear, aspergillus in, by C. H. Burnett, M.D..*208 
Ear, wearing of cotton pellets in as artificial 
drum-heads, by C.H. Burnett, M.D 217 
Ears, the cerebral symptoms by impacted ceru- 
men in, by W. A. Hammond, M.D 
Earth, actual figureof, by Dr. G. 


Earth, age of, Proctor on................-.6+5 

Earth, arable,what it is made of, how formed, and 
and how improved, by Stanislaus Meunier... *28 

Earth as a conductor of electricity, by John 


D. P. Blackstone. An interesting paper.... 9 
Earth, interior of, by Sir Geo. B. Airy........1 
Earth, internal heat of, by Prof. Mohr....... 11 
Earth, magnetism of, effect upon of the sun’s 
rotation and the moon’s revolution.......... yf 
Earth movements in Java, by R. Proctor.... 
Earth, rotation of as a driving power 2 
Earth, rotation of, demonstrated by the gyro- 
scope, by J. M. Arnold 
Earth, Sir Wm. Thomson’s arguments for the 
age Of, NOtE ON.... 2... cece cece eee eee eee 
Earth tremors................:.e ee eeee eee e eens 31 
Earth tremors, report of committee to British 
Aszociation, 1882 6 
Earth worms, harm done by, by F. H. Storer..322 
Earth worms, what they are good for........ 103 
Earthquake waves................. = 
Earthquakes in 1873. 
Earthworm, a new............ 
Eastgate House, Rochester, Eng.. 


Hammond. , 
Echoes, aerial, by Prof. Joseph Henry 
Eclipse of 1878, by Prof. C. A. Young.... 
Eclipse, solar, Dec. 1880, by J. R. Capron..*289 
Eclipse, solar, of 1878, report on by J. Norman 

Lockyer and Prof. Henry Draper *144 
Eclipse, solar, of 1878, Dr. Draper’s obs..... 
Ecclesiastical Art Exhibition, building..*225 
Eddystone lighthouse, new.............. #419 
Edison, ThomasAlva. Biog.,with portrait.%*309 
Education, industrial, a new feature in. A de- 

scription of the new system of hand education 

adopted by the Society for Ethical Culture in the 

instruction of children in the principles underly- 

ing all mechanical arts and occupations..* 
Education, Prof. Huxley on...... 
Education in the United States. 


Eggs, bow to ascertain the age of 
Eggs, how tofeed hens for 


Eggs, how to preserve.. ae ost --101 
Eggs, how to preserve fo ket. 317 
Eggs, how to preserve with paraffin.... 308 
Eggs, profits on and nutritive value of.. .-53 
Eggs, simple method of preserving.......... 65 


Bayram antiquities. n interesting narrative 
ofa tourof the River Nile, with descriptions 
of the more interesting localities and their mon- 


uments................. aejsidis, eles nae Se wits slic %273 
Egyptian remains, Brugsch’s discovery...*307 
Electrie alarm............. 0... cece eee *381 


Electric apparatus, measuring, at Munich.*421 
Electric apparatus, thermo, Ridout’s...... *238 
Electric arc, new experiments with i 
Electric arc, reaction current of....... 347 

Electric balloon, Tissandier’s...,............ & 
Electric batteries, cost of.... 
Electric battery, Gamacho’s. . 
Electric battery lights for rai 
Electric bell and battery........0.......... 
Electric bell, De Redou’s... 
Electric bell, Lippens’........ 
Electric bells, suppression of 


iles in. 


Electric bleaching of textile fibers.... *401 
Electric brake, Achard’s.................... 312 
Electric cables, underground, improved method 

Of IB YANG ests osc hatieck senietecun.aa benches *390 
Electric candle, solenoid, Morin’s.......... *400 
Electric chandelier........................5. *x*326 
Electric chronograph for steam boilers, Lethuil- 

HOLS isos sis Sar cies ireeenieraso vencsaee Saati *173 
Electric cigar lighter, Edison’s......... *411 
Electric clock chimes................. eee R44 
Electric coast warning, Perry’s............. *283 


Electric compensator applied to the Prony yea 
Electric conductors, lead-cased, manufacture oe 
x 


Electric current, application of in analyticai 
chemistry, by C. Luckow.................0.065 233 


PRICE 10 CENTS PER NUMBER. 


Electric current, dynamo, new applications of in 
metallurgy and in horticulture............. %*242 
Electric current, force of, variation in by the 
action of sonorous vibration, by Prof. D. E. 
AUP hOB? fc sso ise sae da dawecsateseasiees ote %*127 
Electric current measurer, Deprez’s.......%*265 
Electric current meters, Shaw's; and method of 
taking sub-surface observations.......... *414 
Electric currents of high tension, experiments 
on, by_M. Gaston Planté.................... *111 
Electrie currents, what arethey? Abstract of a 
lecture by Prof. Silvanus Thompson ........ 
Electric detecter, McEvoy’s, for ascertaining the 
resence of metals under water.......... X357 
Eleetric discharge in gases.................... 45 
Electric discharge through colza oil, by Dr. A. 


Macfarlane............. cece cee cece eee ee eee 308 
Electric discharge, Mayer’s apparatus for ana- 
TY ZING 5.65 5:5.6 20s das-sreele SANs see Sala, Stele aa aN *168 


ments of Dela Rue and Miller, on.......... 
Electric drawing apparatus................. 
Electric earth currents, apparatus for automati- 
cally registering. ............. cece eee eee eee *413 
Electric engraving machine............... *153 
Electric exploding apparatus for mining pur 
OSES esse ba Reach dd saad e oad baregie Sapte eas being *319 
Electric cel............... ccc cece eee eee X*236 
Electric fire-damp detecter, Forbes’....... 00 
Electric fiash-signaling epberHbue for light- 
houses, railways, etc., Peebles’ *81 
Electrie free-pendulum regulator for Meee 


cating time to all the clocks ofa city...... 5 
Electric gas lighter, Bogart’s................ *44 
Electrie gas lighter, Gaiffe’s.................. *29 
Electric gas lighting apparatus..... ....... *213 
Electric gas pressure regulators, systems of 

Launay and of Chardin........ oS Syeshin etgiRignersie *214 
Electric gauge, Mercadier’s................. Xx329 


Electric generator, magneto, De Boul eo 
Electrie generator, onda sian hall Pe 
Electric generators, dynamo-engine for ne 
Elcetrte Rannnke Bolaee 200002 SB 


Electric hoist, Hopkinson’s..... a 
Electric incubator........ ...........0.. eee 


Electric lamp, arc, Abdank’s, by W. H. Preece. 
*360 


Electric lamp, incandescent, for miners, rine 


Electric lamp, Mondos’...................... 
Electric lamp, Higgins’ 

Electric lamp, incandescent, Reynier’s. 
Electrie lamp, Jamin’s. 
Electric lamp regulator, 
Electric lamp, Solignac’s, by Th. Du Mo 


Electric lamp, Stewart’s....................8 
Electric lamp, Strode & Co.’s “3 
Electric lamp, sun, Clerc and Bureau es 
Electric lamp, Werdermann’s.............. 
Electric lamps, arc and incandescent, being a 
description with engravings of all the principal 
forms of electric light now used; with thirt; 


ENGLTAVINGS... 6... eee cee ee eee eee eee 
Piece lamps, brief descriptions of the various 
ANSE across rysla since Siuceleveronnhs'Dod dw aled Gle's ap eile ees 
Electric lamps, Hedge’s...................5+ *315 


Electric lamps, incandescent, Trouve’s.....*3'70 
Electric lamps in Paris, by Prof. Silliman. 
142,143 
Electric light, a lecture by Henry Morton.*151 
Electric light apparatus for photography.*312 
Electrie light and gas apparatus, exhibition at 


Glasgow 8. ene iee ss sak cele casas sees were ess 259 
Electric light apparatus for photographic BS 
oses, by A. J. Jarman..........-...e see e eee *312 


Electrie light apparatus, simple, by Geo. M. 
Hopkins. Two full-size working drawings of 
easily made apparatus, and three drawings show- 
ing all details of cells and howto arrange in bat- 
tery, with full instructions................ ..*149 

Electric light, application of in theaters...*410 

Electric a ee application of to submarine con- 
struction, by C. C. Soulages............ ..*350 

Electric light, arc, by Leo Doft......... 

Electric light arc lamp, ‘t Pilsen,” by 


Electric light at Moscow during the coronation 
of the Czar %*412 
Electric light at the Angers (France) State Py 


ries 
Electric light, carbon points for, by F. Carre. . 98 
Electric light carbons, machine to make, Cun- 
Lif Sis se he cande mcr cs eneiaaeteeesee *417 
Electric light, divisibility of, by W. Trant...158 
Electric light, economy of, by W. H. Preece. 288 
Electrie light engine, portable... *176 
Electric light for cars, Klabath’s 
Electrie light, Fuller’s.......... 
Electrie light, hunting b 
Electrie light in large cities, disc 
H. Preece and others.... ......... 
Electric light in the German nav. 
Electrie light in the nav. 
Electric light, influence of on plants.. 
Electric light, influence of upon veget: ig 
on certain Be er principles involved. 
paper by C. William Siemens, D.O.L., F.R.S. 229 
Electric light, Jablochkoff’s..........*13 y 
Electric light, Jablochkoff’s system of at Paris 
Exhibition *307 
Electric light, Kings’. 227 
Electric light, locomotive, Marshal 179 


f~} 
IAW 
penoens 


Electric light, Lontin’s system....... 13 
Electric light, magneto, by Capt. Ab 31 
Electric light measurement, apparatus by 

Robert Sabine, C.K... 87 
Electric light, Rapieff's. 134 
Electric light, Schmidt’s.......-.......... 407 


fo) 


Electric light, some improved methods of pr 
ducing and regulating, by H. Wilde. . 17 
Electric light station of U. S. Illuminating Co. 


—) 


New York........----.cccececseeeeee oes %42 
Electric light stocks, speculations in 378 
Electric light, temperature of....... .279 
Electric light tower, San Jose........ wee 83380 
Electric light, the Jablochkoff system of...*141 
Electric lights, actual costs of using, by J. H. 

Shoolbred 23 veces sec noes vad ober ele eee 158 
Electric lights, gas forproducing............. 183 


Electric lights, Reynier’s, improvements in.* 83 
Electric lights, new, Lodighin’s and ae 


Ranque’s. 
Electric li 


Electric lighting applied to navigation, by C. 
sieaalec igi’ 4339 


machine and of the lamps, by C. F. Brush.*2'74 
Electric lighting by reflection, Partz’s syst.*351 
Electric lighting, dangers of...............-- 364 


Electric lighting of caves................... %*416 
Electric lighting of the Brussels telegraph oss 


Electric lighting. Keport of the Franklin ee 


tute Committee. ......... cee cece eee ees 314 
Electric lighting,Swan system.............. *314 
Electric lighting, the machines used for..... 99 


Electric lighting, Thomson-Houston system. 
*388 


Electric lighting, Zipernowsky system..... *395 


Electric locomotive engine, how to make, byG. 
By. Chutter. 20.202 cdsc ciel ie vie teee ts encienedaet *19 
Electrie locomotive-lamp, Sedlaczek’s..... *334 


Electric machine, alternating current, Fer- 
ranti’s, *368 
Electric machine and light, steam, for militar 
RIPPOSES. 6... secede sa setecetvewssedeeeeeess %*25 
Electric machine, Carre’s............ adieends 205 
Electric machine, magneto, De Meritens...*209 
Electric machine, di-, Abbe Le Dantec’s.*245 
Electric machine, dynamo and magneto, mag- 
netic circuits in, note on by Lord Elphinstone 
and Charles W. Vincent 230 
Electric machine, dynamo, Ball’s........... *403 
Electric machine, dynamo, Brush.......... 
Electric machine, dynamo, continuous-current, 
Hefner Alteneck’s..............ecee eee eee *296 
Electric machine, dynamo, Elphinstone-Vin- 
CON. 0... ec e eect ete ee RBED 
Electric machine, dynamo, for producing alter- 
nating currents, Gramme’s................. *155 
Electric machine, dynamo, Gramme’s co 


Electric machine, dynamo, Gulcher’s...... 
Electric machine, dynamo, Hopkinson and Muir- 

head’s X392 
Electric machine, dynamo, Lontin’s.......*114 
Electric machine, dynamo, how to make, with 


full directions and working drawings, by G. M. 
Hopkins. A valuable paper................ *161 
Electric machine, dynamo, Perry’s. ..*283 
Electric machine, dynamo, Weston’s *393 


Electric machine, dynamo, with friction driving 
gear, Siemens’ *419 
Electric machine, external armature, apt 


Electric machine, magneto’ and dynamo, Fitz- 

POVAD Bie. ce Nets seu ces hice sae nemd stone eneINES *263 
Electric machine, induction, Wimshurst’s..*359 
Electric machine, magneto, Breguet’s.......*43 


Electric machine, magneto, Gramme’s...... *17 
Electric machine, magneto, De Meritens’..*199 
Electric machine, Niaudet’s.................... *9 


Electric machines, dynamo; a study of some of 
the circumstances which influence the efficiency 
of these apparatus, by Profs. E. J. Houston and 
Elihu Thomson. ................0ee cece eee e ees 170 

Electric machines, dynamo, an account of the 
important researches of Breguet on the theory 
of the Gramme and other forms of dynamo and 
magneto electric generators. 2225 *224, *225 

Electric machines, dynumo and magneto, at 
the Paris Exhibition, by Dr. G. Glaser..... 307 

Electric machines, dynamo and magneto, mag- 


netic circuits in, by Lord Elphinstone and C. Wi F 


ViNCON tee. ose h evens ye ci ews nesses eaaeu eee * 211 
Electric machines, dynamo, by Dr. F. J -teun 


Electric machines, dynamo, De Meritens’, by A. 
Guerot 36 


various kinds o 
machines known 
Electric machines, magneto and ogee by J. 
Angelo Fahie. Interesting particulars concern- 


ing the action of the best machines.......... 369 
Electric measures, unities of, decision of Con- 
ress of Electricians on..... 31 


Electrie meter, Hopkinson’s 
Electric motor, Burgin’s.. 
Electric motor, Deprez’s...... 
Electrie motor, new, by Wm. 
Electric motor pendulum, Higgs’...... 7 
Electric motor, 'Trouve’s, its upplicati 
Electric musical instruments shown at 

tennial.......... pe ela aiercisie's Pees see ceee 
Electric night-signal, railway, Coupan’s... 
Electric objective for instantaneous photog 


Electric pen, improved.. 
Electric pen, or horograp 
Electric pen, simple... 
Electric phenomena, 


of b uid or 
y ay 0 


‘ascous currents, by C. Decharme 39 
Electric photometer, Vidal's. *270 
Electric pile, dry, Van Tenac 58 
Electric pile, thermo, Clamond' 211 


Electric power................ 
Electric power hammer, Depr 
Electric probe and extractor, Tro 


Electrie railwaysand transmission of power by 
electricity, by Alexander Siemens........... 
Electric railways, Perry and Ayrton 
Electric range-finder................. 
Electric signal for diver: 


Electric signals for railways, Siemens and 

AIS KO) S ico 6 io Soi o:s' 5 ores ciossias crore Soe gtoMe, eat Sed *65 
Electric signal for trains, Dacousso’s...... *380 
Electric siphon, hydro, Maxim’s. . seen cece R4AQ4A 
Electric speech-recorder, Gentilli’s........ *293 


Electric stop-motion, by W. H. Bailey ....%*151 
Electric stop-motion for drawing-frames..*362 
Electric stop-motion in the cotton mill 299 
Electric street passenger car................% 
Electric submarine monitor, Tuck’s......... 
Electric telemeter, Siemens’................ *3 
Electric totalizing integrator, Bbeenowiegs. 


H. 
11 


Dr. Wm. Siemens, F.R. 
Electric trial-bell, Desruelles’.-....... 
Electric tricycle, Ayrton and Perry’ 
Electric tricycle, Ayrton and Perry’ 
Electric tuning-forks and their uses. . 
Electric voting apparatus......... ...-....- 
Electric wires, thickness of necessary to carry 

different currents without heating, by Prof. G. 

Forbes 354 
Electric works of Paris, lig 

the Louvre and the Hippodrome.... ‘ 
Electrical accumulators, by Prof. Oliver. J. 

Lodge, D 342 
Electrical alarm compass, Severn’s. 
Electrical and telephone experiments. 

of alecture by Alexander Graham Rell.....117 
Electrical apparatus at the Paris na ye 


Electrical cabinet, by Geo. M. HopKins. De- 
scriptionof a simple and inexpensive electrical 
cabinet, which may be combined to form several 
pieces of apparatus, and which any amateur may 
easily construct for himself and perform a great 
variety of experiments with................ *191 

Electrical clocks and clock work.......... *198 

Electrical conductivity, by H. Tomlinson..334 

Electrical conductors, by W. H. Preece..... 420 

Electrical conductors, devices for overcomin 
induction in, by C. J. Kintner................. 

Electrical course indicator for ships....... 

Electrical currents, improvements in generat- 
ing, DY -A..Gs Belle. es ccascsiee se cacsiseeterseg es x72 

Electrical currents, measurement of, by W. H. 
PLOC@CO@.52 ones nc eeiwa dec ceed eases sa idatedin ea 112 

Electrical currents, mechanical production of; a 
simple and intelligible explanation of the princi- 
ples that are involved in the production of elec- 
tric currents mechanical], 

Electrical currents, 
searches on 


animal, Radcliffe’s re- 


253 

Electrical horticulture; some applications of 
electric ouerey to horticultural and agricultural 
urposes, by Dr. C. W. Siemens... .......... 304 


Electrical induction machines, opinions of va- 
rious scientists UPON................. ee eeee eee 
Electrical induction, sonometry by...... .%184 
Electrical lighting, Edison’ssystem of asshown 
at the Paris Exhibition of Electricity...... *309 
Electrical log, Kelway and Dyer’s......... 
Electrical machine, Holtz, by G. M. Hopkins. 
Details of construction of several simplified 
forms of the Holtz electrical machine, with 
working drawings, to enable any one at slight 
expense to make a single or double plate appa- 
ratus. Accompanied with descriptions ofa large 
number of interesting and instructive experi- 
ments in static electricity which may be per- 
formed with this machine. .*278, *279, *282 
Electrical machine, Holtz, new..-...:....7.. *70 
Electrical machine, Voss-Holtz............ *291 
Electrical machines, an important problem and 
its solution, by Theodore Wiesendanger...*253 
Electrical machines, induction, observations of 
Mr HOltz On... 2.2... ec ce ee cc ee ee eee eee ee *321 
Electrical measurements, apparatus for...*329 
Electrical method for determination of man- 
ganese, nickel, zinc, and lead, by A. Riche... 92 
Electrical middlings purifier, Osborne’s...*235 
Filectrical movementsof camphor on water, b, 
P.Casamajor............ccc cece eee ee eee eee eee 10 
Electrical novelties at the Paris Electrical Exhi- 
bition, by C.S. H. Small. Notes on various in- 
teresting exhibits; Edison exhibit; Tissandier’s 
motor for balloons; Kastner’s pyrophone; Max- 
im’s electric light ; Collins’ electric clocks; elec- 
tric lighthouse; Boivin’s exhibit; Cumming’s 
eriphery contact ke 311 
Electrical ozonizer, 
Electrical phenomena, the alleged ethe 
test experiments as to the identity of with in- 
duced electricity, by Profs. E. J. Houston and 
Elihu Thomson 
Electrical postal tramway, Siem Yelbs’ 
Electrical railway, Gross-Lichterfeld 
Berlin, Siemens-Halske..................5.. X*292 
Electrical researches, Warren de la Rue and 
Hugo Muller’s investigations of the interesting 
phenomena that accompany the electric dis- 
charge..... 75 
Electrical 
Bucknill’s 
Electrical researches, interesting; an account, 
by Dr. Siemens, of recent applications of the 
dynamo electric current to metallurgy, horti- 
culture, and the transmission of power 
Electrical ship’s log, Kelway’s......... 66 
Electrical shunts, abstract of a paper by Nae 


Electrical totalizing counter, t 
Electrical traction; account of experiments re- 
cently made in Paris on tramcar propulsion by 
means of electricity 40 
Electrical transmiss 
Th. Du Moncel 
Electrical vortices, by J. J. Lake...... 
Electricity and gas as heating agents. ee 
Electricity and gas, facts about.............. 2 
Electricity and gas, the competition between in 
Parise? 6055 s.gles: coe ceaet ee Giuiaineceradlae tine Meceece 221 
Electricity and gas, the light and energy of, by 
J.T. Sprague................ ings feinsie ein ends ale 192 
Bleceietty and light, relation between, by, De. 


E. 
365 
Electricity, application, of to railway ivr 
Electricity, application of to the eaenRte Tis 


the inner cavities of animals................ * 
Electricity as a cosmical agent, by G.D. eae a 


Electricity as a motive power, by Prof. W. E. 
AV DEON. 555 ois oe Sse. die wro.seo ose old guaictne'ov sities 4 0ee's 198 
Electricity, atmospheric, by David Brooks.252 
Electricity, atmospheric, origin of, and its con- 
nection with the electrical occurrences upon our 
globe, by L. Zehnder..............-.ee eee 397 
Electricity, bleaching by........ 
Electricity, breaking horses by *208 
Electricity, can A etn large amount betrans- 
mitted by it, by N.S. Keith................... 
Electricity, disruptive discharge of, by Alex. 
Macfarlane, D.Sc., and P. M. Playfair, A.M..231 
Electricity, domestic; Maigret’s and Ranque’s 


Lighters. ios st 0s Seca c une ah cane tetas yeaa t ss ¥289 
Electricity, dynamic, development of by means 
Of BtAtIGr estate seins do seS can siete ood Sede wee 2 


Electricity, economy of, by J. Faulkner.... 28 
Electricity, effect of on particles suspended in 

liquids, by Mr. Holtz.................. eee eens 32 
Electrici 


Mec tricity Exhibition, of International, Paris, 


RNG Pet RCO ie hee aE ie *300, 301 
Electricity, growing plants by............. %242 
Electricity, fusion of metals by............ %242 


Electricity, heat, and light, are they expressions 
of the same force, by Prof. Elihu Gray.......379 


Electricity, illumination by, by J. Jamin...132 
Electricity in coal mines..... we slalaceseiare 0G = aac 402 
Electricity in dyeing and printing, by F. Gop- 

OISTOCKEY . 0. eee eee ee eee cence ee cece eet ees 352 


Electricity in the carding room........ 
Electricity in war, by H. B. Pritchard. 
Electricity, influence of, vacuum on. 
Electricity, lighting by, y R. Briggs........ 
Electricity, medica! r.E.G. Loring... 


Electricity, positive and negative, difference in 
actions of, by E. Mach and S. Doubrava..... 235 

Electricity, peed uses of, by, Prof. Charles 
A. Young. n interesting essay, in which is dis- 
cussed in an untechnical manner the extent and 
variety of the existing applications of electricity 
tothe arts of life,and reasons for expecting their 
rapid multiplication in the near future...... 28 

Electricity, printing music by....... ..... %*265 


© 1884 SCIENTIFIC AMERICAN, INC 


MUNN & CO., 361 BROADWAY, NEW YORK.—IN ORDERING PLEASE GIVE THE NUMBERS, 


Eyes, right ard left, relative amount of work 
done by ..-293 
Eyes, the care of, being questions submitted to 
r. E.G. Loring, Jr., by the New York Medico- 
Legal Society 73 


v) i\ 

870 A CATALOGUE OF SOME OF THE VALUABLE PAPERS CONTAINED IN THE SCIENTIFIC AMERICAN SUPPLEMENT. 
Electricity, recent wonders of, by W. H. Preece. | Emery grinders for sharpening tools.......*269 | Entozoa, abnormal, in man, by Rev. Samuel 

A valuab.e ‘and interesting paper. .....32'%7, 328 | Emerald, green color, cause Of.......... .... 361 Lockwood.................+6- snes 274 
Electr icity, removal of hair by, by G. H. Fox, | Emeralds, discovery of in North Carolina. by Entozoa, or internal worms 

MD iroie sods ginie cers aayie soars wells ete elel tie odie eisveerele ele 176 wm. E. Hidden. .................. wiarSee meee here 33 Eosine, applications of in dye: 
Electricity, report of sounds by............. 157 | Emma Mine................ 0... cece eee eee eens 109 | Eosine 
Electricity, static, curative applications..*282 Epicy cl 


‘S b) 
Electricity, storage of; the opinions, pro and 
con., of various English scientists as to the value 
of the Faure battery................ rove e's +... 289 
Electricity, storage of, by Plante’s secondar; 
ile, and Houston & Thomson’s batteries..*23 
Electricity, the modern development of Fara- 
day’s conception of, by Prof. Helmholtz...*284 
Electricity, the ageof, by Prof. 8. P. Thompson. 


59 
Electricity, the applications of, by Sir Frederick 
Bramweli, ¥.P.Inst.C.E. ........ ate 382 
Electricity, the earthasa conductor of, by John 
Trowbridge 245 
Electricity, the essential nature of, by J. T. 
SPIAR UC. os sicc ceed eciecas ood Sujied aus aeak = *221 
Electricity, thermo, the nature of, Kohlrausch’s 
hypothesisin regard to............. SeteRarse'ees © 
Electricity, what itisand what may be expected 
of it, by Jacob Keese................ i 312 
Electrified oxygen and linseed oil 41 
Electro brassing and bronzing, direct’ns for.164 
Electro capillary phenomena of the human body, 
by E. Onimas and C. Legras 
Electro capillary phenomena, by P. Higgs..*58 
Electro deposition, influ. of magnetism on.*411 


Electro dynamic balance, Debrun’s........ 355 
Electro dynamo transmission. .... .218 
Electro gilding directionsfor........... ..160 


Electro vilding, Hbermayer’s process of.. 
Electrolysis, a new experiment in, b. 
Semmola 
Electrolysis, figures obtained by.. 
Electrolytic balance of chemical ,b 
George Gore, LL.D...... 2.0... cee cece eee ee 8 f 
Electrolytic determinations and separations, b 
Alex. Classen and M. A. Von Reis 299, 326 
Electrolyzing apparatus for impure alcohol, 
improved, Naudin’s 
Electro-magnet, new form of, by Prof. 
Arzoerger... 
Electro-magnet, the, areceiving telephone. A 
paper by F. G. Lloyd, showing that a good re- 
ceiving telephone can be made from electro- 
magnets withoutany vibrating diaphragm...147 
Electro-magnetie apparatus, Pacinotti..*315 
Electro-magnetic bells, full directions howto 
make, with working drawings.. *162 
Electro-magnetie engine, Deprez’s, by Th. Du 
Moncel 190 
Electro-magnetiec engine, new, Egge *78 
Electro-magnetie engine, Sawyer’s........%#19 
Electro-magnetic induct’n, molecular..*2Q} 
Electro-magnetic locomotive, Davidson’s. 


5 
Fred. 
*331 


Electro-magnetic machine, Varley’s. 
%*119, *125 
Electro=-magnetic railway brake, impr:.*111 
Electro-magnetic railway brake, Wilke.%411 
Electro-magnetism asa prime mover..... 359 
Electro-magnetsandinduction coils, improve- 
ments in, by rrof. John Trowbridge 23 
Electro-magnets, descriptions and illustrations 
of the bl torms of theapparatusthat have 
hitherto been devised.....................6 *182 
Electro-mania, by W. Mattieu Williams...344 
Electro-metallurgy. A valuable technical 
paper. siving detailed directions for doing all 

{0} 


inds electroplating, also describing the pre 
cesses of electrotyping and aga og ..¥310 
Electro-metallurgy, photo, by W. Watts. 220 
Electrometer, capillary, Claverie’s. *413 
Electrometer, capillary, Debrun’s. *240 
Electrometer, quadrant, Edelmann’ *421 
Electrometer, quadrant, Thomson’ *377 
Electrometer, quadrant, Thomson’ %423 
Electrometer, reflection, Mascart’s. 58 


Electrometer, registering, Mascart’ 
Electrometer, Rhe-, Melsens’. 
Electrometer, Zinger’s 
Electrometers, capillary, descr 

ures of several kinds.. 
Electromotive force 
Electromotive force, 


b 
what physical realities underlie the terms oe 


Electro-motor, Ch 
Electro-motor, Elias’ 
Electrophone, Maiche 
Electrophorus, a simple 
Electroplating baths, com 

vestigations on 
Electroplating, cobalt, process of, b 


Electrostatic machine and recharger, Hum- 
blot’s *329 


Electrotype method for ph efs. ..418 
Electrotype plates from drawings, howtomake, 

by J08@.1 BrOWN.... 0.2... cee cece eee cence ees 141 
Electrotypes, how to take. 310 


Electrotypes of iron, solutio 
Electrotyping non-conducting m 
process for 
Elemeuts, nature of, by J. N. Lockyer.. 
Elephant, a notable; removal of Jum 
London ti New York ee 
Elephant, autopsy of, b 
Elephant battery.. 
Elephant, birth of, 


Elephant, head of, structure.. *337 
Elephant, white, Barnum’s. %AQYT 
Elephant’s milk, composi CA 
Doremus. ......... ..... 288 
Elephants, utilization o 404 
Elevating apparatus at Briancon 410 
Elevator 8, central, for grain, St. Louis....*'79 
Elevator, cyclic, Hart’s.......0............. *353 
Elevator, grain, American, in London *220 
Elevator, grain, Behrns and Anruth’s.....*299 
Elevator, grain, pneumatic, improved....*133 
Elevator, grain, Poulson’s *411 
Elevator, grain, Rennie’s................... *231 
Elevator, grain, the American system of....381 
Elevator, Poa the Watson plan of *389 
Elevator, hydraulic, for canals... .%334 
Elevator, hydraulic, Tangye’s .%28 
Elevator, passenger and vehicle, of the new 
stea.u ferry, London....................00.08. 4 


Elevator, passenger, for dwellings, Potter’s. 
* 


Elevator, pneumatic, mountain railway..*276 
Eievator truck, Potrot’s .*331 
Eievator, twin stairs and Samuel 

Gra ...¥28 
Elevators and motors, hydraulic, by B.F. J ones. 


Eliquation of alloys, an interesting account of 
su.uie puenomena connected with different alloys 
of leadand antimony used in the manufacture 
of printing types 27 

Ellipse, a newly discovered property of, and its 
auppucation to the oval chuck, by F. M. Leavitt. 

* 


Ellipses, compasses for drawing 
Ejillipses, simple apparatus for describing, by 
Dred. 16, J. Hallock... sees eeeeeeceane ees %415 
Embalming the dead, modern method 
vv, Riehardson, M.D 
Embalming, Tranchina’smethod of 
Embossing ‘machines for wearing apparel, 
Steinlein’s “*15 


SOMBs See eeee cabeiie Soles eksen (Rexaarecdde 
Emery and corundum wheels for grinding and 


surfacing metals and other materials, by A. H 
Bateman, F.C.S......... 125 
Emery grinder, Bollman 331 


Emery grinder, improved 


1 


Emotional prodigality. A paper by C. earette 
Taylor, M.D., showing the exhausting effect that | __ gear, forms of, by Prof. C. W. MacCord....*291 
emotional excitement produces upon the bers Equatorial stand, simple, for telescope, how to 


PUNCtIONS 30.2205 fe ae Sige ewe tai Hewes Hemi MARC 3 cessor ne Sabon 32 ceases aeactalstae eee oe 8 
Emulsion, how to make in hot weather, by A. | Equatorial, simple, how to make, by E. Lasant. 

L. Henderson... .........cec seen cesesteeseeeee 99 *291 
Emulsion, Lohse’s method of preparing....289 | Equilibrium. Sap e (0): ear *410 
Emulsion, manipulations, by H. J. Newton. 89 oda p 


Ergot and s osphate, exhilarating effects 
of 316 


Emulsion photo-plates, by H. J. Newton.... 48 


Esparto grass of Tunis......................-- 180 
Etching on glass, bath for............... .....169 
Ether spray for neuralgia, by Dr. RE 


Emulsion processes, modification of. . 
Emulsions, by Prof. C. Lewis Diehl 
Emulsions, improvements in methods o 

ing, Plener’S..................ee eee Bdieraretdied 
Emulsions, ma Oa sieteaie eratersiaiestrod . 


Etheric force, test experiments as to the identity 
of with induced electricity, by Profs. Houston 


Emulsions, rapid, by H. G. Inskipp. and Thomson.......0........ ee ceeceeeeeeeeeeee *21 
Emulsions, washed and unwashe Etherspheres as a vera caus% of natural phil- 
Enamel for hollow iron ware................. osophy, by Rev. S. Earnshaw................. 197 
Enameling pottery, practical directions tor, ; Ethyl bromide, a new anesthetic. ....218 

with recipes for different colors, by Millway | Etma, eruption of, March 20, 1883........... *388 

VANES: oot ee cssie cides 38 7 | Eucalyptus globulus, by Consul J. Wilson.. 298 
Enamels for metals....... 7 | Eucalyptus, oil andsoapfrom.............. 185 
Encaustic tiles, how made............... -402 | Eucalyptus trees, characteristics, cultivation, 
Energy, electrical storage of, by O. Lod, 416]! and economic value of, by E. L. Baker...... 378 


Energy minimum, experimental illustration of, 
by Sir Wm. Thomson ... *263 
Energy, potential, by S. 'T. ) : vf 
Energy, the transmission of. An interesting and 
valuable paper by Prof. Reynolds, treating of 
the different sources of energy and of their stor- 
age and transmission 413 
Energy, various forms of, an attempt at 
tematic classification of, by O. 
Engine, ammonia, Gamgee’s 
Engine, blowing, Morris’. 
Engine, caloric, ‘Ericsson’ 
Engine, caloric, solar, Ericsson’ 


Euthanasia, natural, by Dr. B. W. PSEA fy 


1 
Evaporating apparat. Perre and Quidet’s..388 
Evaporation, economical apparatus for, Pic- 
card’s 47, *250 

Everlasting flowers........................ *36 
Every man his own sensitive plate maker..*272 
Evo ution and human anatomy; a paper by 
Stanford E. Chaille, A.M., M.D., pointing out the 
numerous indelible marks of man’s lowly origin 
that are to be found in some of the neglected 
departments of anatomy..... ...... ......... 68 
Evolution, doctrine of, abstract of a paper bs 


Engine, compound, !6-horse, Garrett’s....*297 Prof. E. 8. 
Engine crank, broken, how repaired with wire | Evolution, theory of, abstract of three lectures 
POPC tied ose hs ve Siseieeeeeieste oe bee * by Prof. H F 


Engine, electro-magnetic, Depre 
Engine, electro-magnetic, Egger’s. 
Engine, fire (see Fire-engine). 

Engine, gas, Ewins and Newman’s 


Excavation, subaqueous; dr 
ing solid foundations in quick: 
soils, by Chas. Pontez 

Excavating apparat. Brucean 


1 piles or mak- 
sands or unstable 


Engine, hoisting, Williamson’s *35 | Excavating apparatus, odorless... 
Engine, hot-air, Rider’s. diego *49 | Excavating machine, steam, Dun 
Engine, hot-air (see Calo rengines). ton’s.. 

Engine, hot-air, Todt’s......... 284 | Excav 

Engine, hot-air, the Sachsenber; H1GZ | C08... eee eee eee 
Engine, hydrocarbon, Brayton’s ...... ....*58 | Excavator for sinking cy 
Engine, marine, progress and development ot, Diack’s............. 


by F.C. Marshall, M.E. A very valuable paper, 
giving the history and progress of marine engi- 
neering, describing the most approved types of 
engines and boilers now employed, materials 
and mode of manufacture, performances and 
economies, consumption of fuel, results of screw 


Excavator, Reeves’. 
Excavator, steam, new, 
Excavator, submarine, Bazin’s............ 
ExcavatorsatCalais Harbor, Couvreux’s.*238 
Exercises, systematic, value of in the preven- 

tion of disease, by Edward T. Tibbits,M.D. A 


propeller, suggestions for improvement..... 299 | highly important and valuable paper. AS 0, 152 
Engine, pumping, Corliss, for Pawtucket.*183 aust chamber, new, for locomotives..#141 
Eugine, railway (see Locomotive). Exhauster and blower, Brakell’s............ *53 


Engine, steam, six cylindered, West’ 
Engine, sun, Mouchot’s 
Engine, thermodynamic, Gamgee’s. . 


Exhibition, Brussels, permanent, purposes of. 
Ladidte Sede ig ¥226 


Exhibition, Centennial, British official ya 


Engine, traction, agriculture, Fowle (0): aera retry : 
Engine, traction, steam, Robey’s. Exhibition, meri- 
Engine, water, Wigzell and Pollit' can and foreign 3 
Engine, winding, portable................... Exhibition, 


Exhibition Internat., Buenos Ayres 
Exhibition, International, at Nice.... 
Exhibition, International, Melbourne.... 
Exhibition, International, N. S. Wales...*1 
Exhibition, Melbourne, 1880-81, awards to 
American exhibitors..................... 2008: 287 
Exhibition, Mining and Indust., Denver.*330 
Exhibition, Naval and Submarine, London, two 
full-page illustrations of various interesting ap 


Engineering, American, as illustrated b 
American society of Civil Engineers at the Paris 
Exhibition of 1878. Compiled by George S. Mori- 
son, Edward C. North, and John Bogart, com- 
mittee. 

I. Foundations 
II., 111. Bridge superstruct: 
IV. Hydraulics 
V. Internal navigation. 
VI. Railroad rolling stoc 
VII. Rivers and harbors... 
VIII. Gas engineering... 
Engineering and artill 


* 
.-%408 
1, Paris, 
188t *300, 301 
Exhibition, Paris, an impressionist at the. An 
interesting series of notes and observations on 
some of the more interesting exhibits.149, 150 
Exhibition, Paris, award of prizes in the 
American Department 9,150 


enna. 
Exhibition of Electricity, Interna 


417 
Engineering, civil, training for students in, by 
ey 


Geo. L. Vose. An interesting and valuable 


PRPOCR 2 ene cses ke cca shiaiie ou ee Sea dledracee ee Exhibition, Paris, list of 
Engineering experiencesin Northwestern Wis-, sented the United States.....2.....c.ecce eee 38 
consin in making a railroad survey, by F. Exhibition, Sanitary, Internat’l, London.*298 
Holbrook,.............. eee Exhibition, Swiss, at Zurich........ %395, 409 | 
Buetncerine in America, abstract of a pa) Exodus, buried city of the. An account of the 
r. O. Chanute.............. 


recent excavations and discoveries of Pithom 
Succoth in Eg: ts *401 
Expedition, jh allenger, general results of.. 32 
Explosion as an unknown fire hazard 
Explosive bodies and mixtures, by Charles Hice. 
A comprehensive and valuable paper 146 
Explo 
Explosions from combustible dust. . 
Explosions by freezin; 
Explosive combinations in pharmac' 
Explosive compounds, by Sir Frederick 
An interesting account of the changes that have 
been introduced into the manufacture of gun- 
powder and other explosives in recent ee oy 
Ee blosive mixtures of coal-gas and air by Ww. 
‘oster 
Explosives containing nitroglycerine, analysis 
ot, by F. Hess 342 
Explosives for blasting, modern 27 
Explosives, measuring the force of by photo- 
graphy 88 
Exposure and development, simultaneous.. 97 
Extraction apparatus, automatic, Julhe’s, for 
fluid extracts %225 


Engineering in Peru. 
ic eles marine, and shipbu 
tlyde 
Engineering, mechanical, developments of in 
every direction in the last half cen jury ; an ad- 
dress by Sir Frederick Bramwell, F.R.S., before 
the British Association 312 
Engineering, mechanical, our progress in; ad- 
dress by Prof. R. H. Thurston, before the Ameri- 
can Society of Mechanical Engineers 308 
Engineering, mechanical, progress of, address 
by Prof. KR. re Thurston, A valuable and inter- 
@Sting PAPEL. ...... 6... cece eee eee cece eee eens 64 
Engineering, popular fallacies in,and how to 
meet them; an addressbefore the graduating 
class of Stevens Instit. b 


ng machine, electric, for mining..*31 2 


- 16 


Engineering works, recent important, in 
bridges, viaducts, tunnels, canals, dockyards 
railways, lighthouses, etc., by J. Brunlees...373 

Engineers, English, and American bridges..153 

Engines, blowing (see Blowing). 

Engines, carding, Klein’s *78 

Engines, compound, of steamer Britannic..* 51 

Engines, compressed air, by J. Young..... *309 

Engines (for engravings and descriptions of the 
engines of many large and splendid steamers, see 
heading of Steam engines). 

Engines for rolling mills, Davey’s 

Engines, gas, Gilles’ 

Engines, gas, improved, Cropper’s 


Weigelt...*292 
chorm’s...*373 


Eye asan aidin uphotomiony 
Eye, cataract of, 
Chevalier 


Eye, defects of, and the use of spectacles for, 


Engines, fe (see Gas engines). Dr. D.S. Reynolds...... tats aoa’ Sain tala ecahaten cis 1 
Engines, high-pressure, causes of knocking in, | Eye, how to remove foreign bodies from, by Prof. 
by Joshua Rose. A valuable paper...... 1 Dugas 


Engines, marine, governors for 
Engines of steamer La Normandie 
Engines of the Gallia 
Engines, passenger, fast... ..301 
Engines, pumping, of the Lawrence, Mass., 
waterworks 
Engines, pumping, of Lehigh Zinc Works.. *32 
Engines, pumping (see Pumping engines). 


Eye, how to extract particles of metal sro oe 


dl siege 


Engines, steam, revolving cylinder, description | Eye=pieees for microscopes, improved, by J. H. 
of various systems Of............ jeessgteeeees 211 Wythe. MM Dip coectaele Sadwidecusdarain vis ¥230 
Engines, steam (see Steam engines). and oscopes, a 


Englethwaite, near Carlisle...... ox iat BS ¥330 
English industries and American competition. 
‘or constructing and tables of powers...... 
Eye-pieces for telescopes, impr., Nystrom’s. *7 
Eye-pieces, powers of, how to make an instru- 
ment to gauge %225 
Eye, powers of, a 
Royston-Pigott............ ccc ese eee eee eee eens 
Hyesight, art of preserving, by Arthur Cheva- 
ier. A plain, comprehensive treatise, explain- 
ing the anatomy of the eye; the phenomena of 
vision, and the reflection, refraction, and disper- 
sion of light; the ophthalmoscope and its use; 
diseases of the eye, and treatment; colored 
glasses andtheir use ; hysiene of the eye; care for 
infants 


Engraving machine. 
Engraving, photo-e 


Enlarging on ca 


H. Martyn 53} theeyesof childrenan : instructions to 
Enlarging on argentic paper and . the aged; extraction of foreign bodies from the 

Goodal... ches eu 415) eye; eyewashes and their composition, and di- 
Ensilag rms-!_ rections for their er ame .. .%125, %*127 

by 262 #130, #136, £139, ¥142, ¥144, #147 


Ensilage by W. 
Ensilage, by O. B. Pot 
Euasi'age fodder. % 
Ensilageinnature ; 
silo in miniature...................... : 
Ensou filage appar., for making perfw: 


Eyes, emmetropic and ametropic, some points in 
the management of asthenopic symptoms in; two 
valuable lectures by O. D. Pomeroy, M.D...255 

Eyes, hygiene of, advice on.................+- 47 

Eyes of science—telescopic, microscopic, spectro- 
scopic, and photographic, by R. A. Proctor...305 


EACH NUMBER CONTAINS SIXTEEN LARGE PAGES. 


‘PRICE 10 CENTS EACH NUMBER. 


F 
Fabrics, apparatus for hot pressing....... *224 
Fabrics, color designs for................... 331 


Fabrics, detection of silk, wool, linen, and cot- 
-On a, With a method for their quantitative esti- 
mation; also the determination of the sizing and 
coloring matter 26 

Fabrics, dyed, metallic gloss for, recipe..... 33 

Fabrics, finishing, machines for, French.. *253 

Fabrics, machine for beating *314 

Fabrics, Oriental styleas appliedto. A valuable 
paper for designers 151, *1 

Fabrics, Oriental style as appiied to, illustrated 
with numerous designs.................. ....%¥164 

Fabrics, recipes for making fireproof 45 

Fabrics, strength of, dynamometer for ee 


Fabrics, textile, how to ornament with figures 
of natural leaves............. ccs eee eee eee 181 
Fabrics. 
of Scott 
Facade of Belgian section at Paris Exhib..*150 
Facade of Spanish Section at Paris Ex....%*153 
Face in shadow, by W. Heighway... = 
Face painting; the actor’sart.... 
Falling motion, origin of. .. 
Falls ot St. Anthony 
Fan-brake for railways, improved 
Fan, new, Capel’s 
Fanning mill elevator, and weighing machine, 
English ...%*156 
Fans, efficiency of * 
Fare-register, novel, Johnson 
Farm buildings, English 
Farm, model, in Normandy ... 
Farms, small, well-tilled, poss. 
Farming, English vs. American.... 
Farming, how to makeit pay 
Farming in Southwestern Minnesota, the svil, 
tools used, instructions, costs of working the 
land, we ges, climate, etc 5 
Farming. Southern... 
Farm Law. A _valuabl 


Rights in the road. As to farm fences. Im- 
pounding cattle. Farmer’s liability for his ani- 
mals. Dogs. Water rights and drainage. Tres- 
passing on the farm. Hiring help. Liability for 
employes. About fires. Ways over the farm. 
Warrant of seeds .166, 174 
Fast, Dr. Tanner’s, history of.. 7 244 
as 


Fast, forty days, of Dr. Tanne: 
Fatin animals : 
Fats, glycerine, oils, etc; p ion. A 
papér containing a large amount of information 
concerning the industries relating to these aa8 


ducts 
Fauna, Eocene, of Southern Patagonia.....425 
Favre, Louis, constructor of St. Gothard Tunnel. 

An account of his labors, with portrait...* 365 
Fear, morbid, as a symptom of nervous disease, 

by G. 194 
Feather dyeing, hints on, 
Feathers, how to bronze..... 
Feathers, ostrich, how to bl 
Feathers, recipes for dyeing 
Feed apparatus, automati 
Fromentin’s 


Feed-water, a new magnesia 
Feed-water apparatus, auto., 
Feed-water heater, simple............... 

Feed-water heater and purifier, Strong’s.*363 


Feed-water heater, Atkinson’s %141 
Feed-water heater, Carvalho’s *112 
Feed-water heater, Martin’s... *158 
Feed-water heater, Northcott’s -*19 
Feed-water heaters at the Centennial. .*16 
Feed-water, heating of, by J. Haug..... 76, 90 


Feed-water injectors, descriptions and mer 


tions of the various systems in use.. 
Feed-water, purification of 393 
Feed-water pump and regulator, an 


Feet, bad odor from, remedy for 
Feet, graphical method asapplied to the study. ae 


Feldspar, common, or orthoclase............ 72 
Feldspar, the species and characteristi £.347 
Felons, remedy for, by T. C. Brannon, M.D.243 
Felt, how to dye.............. cc eee c eee ee eee eee 90 
Felt, how to dye scarlet 
Fenestration, scientific. An investigation of 
the proper forms, dimensions, number, and posi- 
tions of windows for buildings for various pur- 
poses 263 
Fences and house-trimmings, ornamental, Sug. 
gestions for <68 
Fences, slate, how to construct 


Fermentation} abstract of a paper by Dr. A. P. 
AATKON 5255 sind dee wadin's init ani des . 76 
Fermentation, fire risks of........ .376 


Fern, basket, miniature, Odontoglossum..*395 
Ferns, how to grow in glass cases............ 5 
Ferns of the Pacific coast, by Mrs. 8. A. P. Tom: 
Ferry boat, twin-screw, Mersey ferries... . 
Ferryboat, Loftus Perkins; description, with 

three full-page engravings, showing details of 


machinery ...............eceee sence eee st eee 217 
Ferry boat Solano, Central Pacific R-R.....*399 
Ferryboats, steam, French.......... .-%299 
Ferry system, RobertFulton’s.... *199 
Fertilizer, road washings as......... .. 290 
Fertilizers, application of to roots. ..318 
Fertilizers for corn........................6.. 166 
Fertilizers, home-made, by H. Reynolds ...378 
Fertilizers, how made at Atlanta........... 316 
Fertilizers, manufacture of from sewage..397 
Fertilizers, tree leaves as...................+ 80 


Fertilizers, valuable formulas for making.132 
Fever, constant bath treatment of 252 
Fever, hay, and_asthma. A lecture by Prof, 

Alonzo Clark, M.D..... rar 221 
Fever, intermittent, pilocarpin in, by Dr. Gas- 

par Griswold.................000eseee os eee 201 
Fever, marsh, sulphur as a prophylactic of..358 
Borers scarlet, a clinical lecture by Alonzo Clark, 


Fever, typhoid, diagnosis and hygiene of, by Dr. 
E. Hochheimer 409 
Fever, typhoid, Dr. Rothe’s antiseptic method of 
APOAEING oe fo oosos ak abe aha to dere ithe tha g sid ae ee een 251 
typhoid, from well water, by Dr. J. é 


lagan.. 
Fever, typhoid, treatment of, by Dr. A. L. 
Loomis 60 
Fever, yellow, infectious nature of, by Dr. J. J. 
L. Donnet : 128 
Fever, yellow, its origin, propagation, and treat- 
ment, by Dr. A. Stillé. A valuable paper...190 
Fever, yellow, microscopical observations, b 
Dr. J. B. Marvin : 16 
Fever, yellow, natureof poison, and prevention, 
by Dr. H. D. Schmidt............ Boos tints Ses erature 181 
Fiber plants of India, their cultivation, prepara- 
tion, and uses, by J. W. Minchin... .......... 407 


© 1884 SCIENTIFIC AMERICAN, INC 


ARTICLES MARKED * ARE ILLUSTRATED WITH ENGRAVINGS. 


MUNN & CO., 361 BROADWAY, NEW YORK.--IN ORDERING PLEASE GIVE THE NUMBERS. 


A CATALOGUE OF SOME OF THE VALUABLE PAPERS CONTAINED IN THE SCIENTIFIC AMERICAN SUPPLEMENT. 371 
Fiber, vulcanized............. 20... cece eee eee 43 | Fishes, odd, at the Fisheries Exhibition...%#413 | Food, relation of to muscular work, by Dr. W. | Furnace, blast, anthracite, Weimer’s..... *101 
Fibers, animal, characteristics of............ 191 | Fishing boats at the Berlin Fisheries ey 1B. Carpenter..............0.cceeeccceee tee cees Furnace, blast, apparatus for charging, Wee 


Fibers, cotton, effect of the drawing and cardin, 
process on *30 
Fibers, textile, under the microscope. Illustra- 

tions, by highly magnified figures, of the dis- 
tinctive characteristics of the leading textile 
tibers—silk, wool, and cotton 
Fibers, vegetable, action of reagents on...152 
Fibers, vegetable, action of reagents on 159 
Fibrous materials, apparatus for conditioning, 
Hirzel’s *283 
Field-glass, photographic *332 
Fig culture at the north; a new industry..171 
Fig culture in Turkey............. emda ecieats uate 269 
Filaria disease........ 
Filaria in the eye 
Filaria sanguinis hominis..................... 320 
Fi e-holding appliances, by Joshua Rose..*11 
File sharpeuer, sand blast, Tilghman’s...*416 
Files, American X54 
Files vs. emery wheels and milling tools. by 
Joshua Rose. Practical suggestions on_ proper 
use of the emery wheel, milling tools, buff wheel, 
files, etc., and grades and character of work to 
which each should be applied: Best methods 
for hard metal work, saw filing, roughing down, 
trimming of castings, cylindr cal work, etc.. 63 
Films, liquid, Plateau’s *160 
Filter, automatic, Robinson’s 
Filter, carbon, siphon 
Filter, centrifugal, Autier and Allaire’s..... 
Filter, cheap and efficient, for industrial works, 
how to make 4 


Filter, sponge, improved.................... *343 
Filter, sponge, Perret’s..................... %*426 
Filter, universal, Platt’s.................... *162 
Filtering and percolating stand, new..... *109 
Filtering and purifying water............... 195 
Filtering apparatus, new............... *168 
Filtering apparatus, Farquhar and Oldham, 

*%*276, X*291 
Filtering app. for viscid liquids, Elsden’s..*293 
Filtering apparatus, rapid, simple......... *281 
Filtering apparatus, Schuricht’s... Feb 


Filtering c Reoeeok n 


5 
Filtering press, high pressure, Bertin-Godot, 


Filtering Pree, hydraulic, for treating oleagin- 
ous seeds, Laurent and Collot’s............. *358 
Filter-press for retaining the most finel 
divided precipitates, by J. E. Foakes...... *39 
Filter-press, twisting, Gigot’s............. *293 
Filter-press, Von Gross-Klanin’s......... %337 
Filters, asbestos, by P. Casamajor........... 38 
Filters, improved.................... K2W2WS 
Filters, improved, self-cleaning 110 
Filters, silicated carbon and spongyiron ...165 
Filters, water, the utility of.................. 209 
Filth diseases in rural districts, by Dr. A. L. 
COTTON osc osha caseisad osiadioelg seas rays teagieeisls ee 404 


Filtration, rapid, of the carbon in castiron and 

steel analyses, device for 6 
Filtration, facts concern’g, byC.Symes.*395 
Finger rings, gimmal *43 
Firearms, manufacture of.................. *%25 
Firearms, recoil motion, appar., to study.*269 
Firearms, small, manufacture of near Birmne 

ham, England 0 
Firebars, chain 
Firebar, rocking, new 
Fire blight on fruit trees, by T. J. Burrili 
Firebox, Kaselowsky’s 
Firebox, locomotive, Pennsylvania R.R....*21 
Fire-brick and terra cotta, how made, by A. 

MCL: Parker? in 6oc lec evevies ced oes ds dive ties oy 208 
Fire-damp, apparatus for measuring *192 
Fire-damp detecter, acoustical, Forbes’.*200 
Fire-damp explosion, improved apparatus tor 


preventing... ........... 2. ccc ccc cece cn ceees ¥305 
Fire-damp in mines, apparatus for the detec- 

THOM OB oso es a hei ca ples ines wane ou cfocuice’ %255 
Fire-damp photometer, Liveing’s...... 8253 
Fire department, New York, celerity of. *281 
Fire engine, Gould’s.....................0605 KQT 
Fire engine, steam, English...... ..%3871 
Fire escape, folding, Schwieger’s. ...%*390 
Fire enginé pump, improve *120 
Fire engine, steam, Flaud and Cohendet’s.* 364 


Fire engine, tug, and dredger combined. *204 
Fire engineer, the architect, and the under- 
writer, an address by Edward Atkinson. A val- 
uable paper............. eee eee e eee eeeeee «....250 
Fire engines, how toget large streams Bayar 


PI Bois eek piers Soe Rwped deste ors Ped pd nese ere bees *36 
Fire extinguisher, automatic, Sianenar eC 


Fire extinguisher, Fawcett’s................ 420 
Fire extinguisher, history of................. 358 
Fire extinguishment, progress in........ 248 
Firegrate, smoke-consuming, “ Glow ”....*323 
Firegrate, revolving, Barber’s.......... KS 
Fire hazard, explosion as anunknown..... 288 


Fire, how to prevent the rapid spread of..... 205 
Fire, howproduced among savage tribes... #392 
Fire, remarkable, caused by lightning 187 


Fire risks of malting, fermentation, sizing, ee : 


AY CIN. ies voce ve eceies oes ebsisia ne ada diwerescen cies 
Fireplace, ventilating, improved 
Fireproof buildings 

structing, by Isaac P. Noyes 
Fireproof construction 
Fireproof construction, by F. Schumann, C. F.; 

a valuable practical paper........ * ’ 38 
Fireproof construction, by N.H. Hutton... 10 
Fireproof construction, by R.G. Hatfield..198 
Fireproof flooring, plan for.. *70 
Fireproof finish for fabrics. 5 
Fireproof houses, cheap; description of modei 

fire-proof houses erected in Chicago......... *91 
Fireproof paper and ink for documents...158 
Fireproof tissues, especially curtains, ball 


GTESSES; CLC iad sigs se ea doce sa ia da nee ere de +245 
Fireproof townsof the River Plate.......389 
Firepump, steam, and fire extinguisher, Hemp- 

PINES 2s dy essins cab eenedeaianngs cea vuee eas x3 


Fires, carbonic acid gas asanextinguisher of. 65 
Fires, colored, for parlor theatricals, how Pe 


colored. 
K 


girs 
Fires, recent, and th 
ments and builders 
Fire-screens inenameled sheet iron *103 
Fire-screens, ornamental, how to make.. *318 
Fire, smouldering, and Shon eeu ignition; 
notes on some unconsidered causes of fires..22 
Firework formule; colored lights; colored 
stars for rockets; rocket composition ; composi- 
tion for pin-wheels; 34 recipes 317 
Fireworks, how made; general description of 
: process *209 
Fireworks, Japanese, how mad 
Fish culture. A practical paper, by 
giving full directions for e construction ot 
apparatus for breeding trout and salmon, for 
taking the eggsfrom the fish, impregnating them, 


Fish-hatching apparatus, St. George’s..*410 
Fish, living, apparatus for transporting, aa 
Fish, plaster casts of, how to mak ; 
Fish pond, how to make.. 


Fish, relative value ofasf .285 
Fish, transparent ........ .........0.....0005 *250 
Fisheries Exhibition, Inte al, Berlin, ex- 

hibi's at.... - 6, *240 


Fisheries Ex , London, 5,393 
Fisheries Exhib., London, U.S. #412 
Fisheries of Japan.................... ... 372 
Fisheries, Spanish, at Fisheries Exhibition.421 
Fishes, eye-like spotsin, byF. J. Bell...... *301 


1 


suggestions for con-; 
322 


| Food, selection and preparation of, by Miss Ruth 


_ 
-_ 


241 
Fishing gear, improved 4 
Fistula in ano, new method of treatment, by Dr. 


Smith. A valuable paper..................... 7 
Food, thrift in relation to, by Dr. B. W. Richard- 


Flag, American, historical noteson........ ... 83 


Foods, cereal, microscop. examination of. *328 
Flame, sensitive, apparatus for ordinary gas 


Foods, cost and comparative nutritive ee 


POSSI O 35.0. oe estas 25 dha vets Vaseasetlvcts qe ess *58 of, by A. L. Murdock..................2..2006- 24 
Flame, luminosity of, by Dr. W. Siemens....385 | Foods, curious........................ sieitectae dc 200 
Flame, temperature of, by F. Rossetti....... 47 | Foods for the sick, and their modes of prepara- 
Flames Sapper atis that permit of entering, by | _ tion, by Dr. C. M. Seltzer...................... 409 

AvDe Rochas 23000 icc cee tees oe eis neice cateens Foot-bridge,Manchester,open contract for.*86 


Foot-bridge over the River Ness *80 
Foot-warmers, car, arrangement for sage 


UPOM ie codes Tes ie cha anlar poeututrs Sthoeysuate mye Were 
Flanging machine, hydraulic, for boiler mak- 
i : *300 | Forage plant, a valuable 
Force-blast blowers, Roots’ 


* 
Force, transformation of, apparatus for enon. 


Flax and jute card and how itis made..... 145 BUN AUIN Gs 1o.5,. adios Shoretiaree, she siereiers oan Deis ors eee 
Flax as a carrier of disease.................... 28 Forces, parallelogram of, discussion on, by D. 
Flax doubling, improvementin............. 367 Ps BlaCKStOne si.3 fc:e'io ddecc vetoes ood cabsie weds 85 


Flesh and fat producers for cattle............ 
Fleuss? new diving dress, by which a diver is en- 

ab.ed to remain under water for hours....*230 
Flight and its imitation, by F. W. Brearey ..207 
Floating dock, Lauria’s 95 
Floats for docking ships and raising ers re 


Forearm, 4 case of injury to, and recovery, by 
Dr. M. Case %424 
Forest trees, 
Murtrelat «ie eve sesietes eis ares 026 58 we see's 50 os 
Forest trees of Canada, northern limits of..*390 
Forestry, French experiments in............ 150 
Forests, influence of on watercourses, by David 
D. Thompson 307 
Forged checks, Sir Henry Bessemer’s plan of 


insect destroyers of, by Mary E. 


Flocking machine for yarn.............. 
Flooring, concrete 


Flooring, fire-proof, Cozens-Hardy’s........ 8 color printing to prevent the alteration of finan- 
Flooring, fire-proof, plan for............... $70 | cial paper... ............. cee cee cece eee eens 227 
Floors, best, for stables.....................55 66 | Forgeriés, peteeon of by the microscope, Le 


Floors for horse stables, best materials for..308 
Floors, how to construct 130 
Floors, vaulted, mode of constructing 
Flora of New Caledonia 
Flora of North America, geological history of. 
by Dr. J. S. Newberry. <A very interesting and 
valuable paper 245 
Floral design, suggestions in, by F. “Mdward 
Hulme 9 #18, *28, X34 
Florida, Gulf Coast of, as a residence for in- 
valids, by R. J. Levis, M. *371 
Flounder, eyes of.................... te ceaeee 71 
Flour, analysis of; description of a simple 
method by means of which any one can easily 
ascertain for himself the food value of any sam- 
ple of flour, by Dr. A. T. Cuzner............ %*414 
Flour and bread, improved process for the _de- 
tection of alum in, by A. W. Blyth........... 329 
Flour dressing, machine, Victor...... #173 
Flour, fancy middlings, process of making.. 13 
Flour from sprouted wheat, how to detect..422 
Flour grinding, high, Austro-Hungarian; ‘the 


Prof. J. H. eu Cae ereae ate ereinitee ajete tire ste-0/ tate 25 
Forgeries, photographic and otherwise, pro- 
tection against, by John Spiller...... ..... 7 340 
Forges, smithy, steam blower for, Korting.*39 
Forging hammers, and stamps, leneworn 


Forging. mill, Saint Chamard; general descrip- 
tion of the works, with plans, and illustrations 
of machiner; 
Forgings, large, from the Krupp factory, at the 
Centennial 2 


Fossil footprints....................... 000. *21 
Fossil forests of the volcanic Tertiary forma- 
tions of the Yellowstone National Park, by W.H. 
HOIMES:... 5.05 i ssa cas Sees es ccna pees seceae ss *180 
Fossil lovers, the; Bret Harte’s geaeeday oye 


Buda-Pesth mills................0..6- 9 *137)}, Ann Gelica’s reply............... 0c cece eee eee 
Flour making, cost of powerin........... 365 | Fossils, age of, possible sources of error incom- 
Flour, microscopical examination of ; a method PUEING 2... ccc iaee ee eeece eens Mawcde act cached 348 


by which the fi 
Chr. Steenbuch.............. cece eee eee eee ees 
Flour mill, disintegrating, Carr....... eee3 
Flour mill, extensive, at Malters, Switzerland: 
full details of arrangement, with plans and sec- 
tional elevations %*412 
Flour mill machinery, cost and aepreciailon of 


Foundation, new, for Washington monument, 
construction of 227 
Foundations, cylinder, excavator for sinking. 
Diack’s. *10 
Foundations, new method of constructing, b 
O. C. Matthews 


rs can be readily isolated. & 


Y Acid: WAUCIR, 2505 cacctaeonceeresnebieamney 0 Foundations, submarine; a description, with 
Flour mill, Niagara Falls...... ............. *156 dimensions and scale drawings of the apparatus 
Flour mill, Oliver Evans’, of 1%83........... *163 * 
Flour mill, porcelain cylinder, Wegmann..*377 
Flour mill, roller, St. Paul................... *%347 
Flour mill, Washburn “ A”’................. %*246 


Flour mill, Washburn, explosion of, 1878. ..*133 
Flour milling machinery at the Paris Ex.*173 
Flour milling, modern, in England, by Henry 


SIMON 6 oi sree tise blo qralad ore vara eeele obictele Seer whee 341 , Fountain for boiling wort, Pontifex and Wood’s. 
Flour milling, new process ................... 111 | *3 
Flour milling, new process, Jones’.........*115 | Fountain, Heron’s..... G4 kg oe data eae pS *404 
Flour willing, origin of the new process of. ve Fountain, mural,inmajolica... ....... ..*1623 

Albert Hoppin............ cece cece eee eee eens 27 Fourth state of matter, Prof. Gintl’s refutation 
Flour mills, American, needs of............ 256 ofthehypothesis of.................... 0. eee 260 


Flour mills, explosion of at Minneapolis, cause, ; Fourth state of matter, theory, a refutation of, 
by S. F. Peckham 194 | by Dr. J. Pulrig 246 
Flour mills, roller, by Oscar Oexle, C.E, *39 | Fowling=-piece shot, velocity of, Mayer’s expe- 
Flour mills, roller, Gauz’s Mechwart’s...*166 riments on 
Flour mills, the steam engine as a motive power ; Fractures of the leg, new apparatus for, by Dr. 
for, by J. F, Tallant, ME 23 O's 2 CROSK OLY 6 cece 55 ee sien eee oes ocsrtiatess 6 %*55 
Flour roller mills and milling as practiced at | Fragrant woods, descriptionofmany 2 
Buda-Pesth, by W. B. Harding 341 | Frameworks, stresses in, graphic treatment of, 
Flour trade, American......... i by R. H. Graham, C.E............... cece ee *402 
Flour tester, or aleurometer *99 | Franklin Search Expedition, American ..*269 
Flour, yield of, per horse power, by.H. F. Weller. | Franklin’s place in science 241 
67 | Franz-Josef Land, second voyage of the Eira 

to, by Mr. Leigh Smith 378 


~ 
-_ J 
a at OOM Ww 


Flower-pots and vases, turf, how to make, by | Freezing, explosions by. 
A SIDS THC ioe do5e6:5 Grass sa Soe sole eiarona soe os wees eee ate * ! Freezing mixtures 
Flowers and insects, geological antiquity of, by |; Freezing mixtures, serviceable, recipes for. 89 
Dr. J. E. Taylor. A valuable and interestin Ereeee painting, designs by A.Schill.... ..*102 
ADOT ied cc's idee eh satan vee Boia SD ain san Sore lasers resen. 


us, Prof. Karl Remigius, the chemist. 
Biographical sketch and portrait *318 


Flowers and insects, mutual relations of.... 
Friction between tires and rails, arolnion ME 


Flowers and their unbidden guests 


Flowers, artificial, luminous, how made..*186 iy D. McDowell............. 00... ce cee ee eee . 
Flowers, etc., how to take copies of......... 64 | Friction experiments, first report on, by B. 
Flowers, coloring matter of, by Prof. J. B. Tower............. §eibe eens saa Arne ah ue sale Severe uecs *41 
Schnetzler oii. ssciegiscy vex cesecwoaaeetees fa5%e 287 | Friction gearing, Goubet’s ..*337 
Flowers, colors oft by Grant Allen.......... 326 | Friction in solids and fluids................ 36 
Flowers, double, the production of.......... 284 | Friction machine for producing heat..*2'71 


Friction matches asa cause of fires... ....353 
Friction, new investigation of one of the laws 

of, by A. S. Kimball 16 
Fogs and their causes, by R. A. Proctor.. 
Frost, glazed, how produced 
Fruit culture, the latest advances in 
Fruit essences, artificial, formule for making, 

by Prof. Maisch 196 
Fruit evaporator, a good type of. 
Fruit, how to keep 
Frnit houses, notes on.. 
Fruit sirups, fourteen re 


Flowers, fertilization of by humming birds.225 
Flowers, hardy, for midsummer, by William 
PaleOner.o.5. 256 Secs ves e cosets es esisishes euoeine 


Flumes, lumber, of California i 95 
Flumes, lumber, mode of construction, etc..116 
Fluorescence, the phenomena of, by E. H. 


pes fe 293 
¥. W. Neynaher. ae 


Hodges. An account of some of the more inter- | Fruit sirups, recipes for, b 

esting and remarkable facts that have been | Fruit trees, barren, potash for.............. 39 
learned in recent years in regard to the phenom- | Fruit trees, newly set, how to prune...... *109 
ena of “internal dispersion,” along with histori- | Fruit trees, trained, French exhibits of....*#132 


cal notes on the earlier discoveries therein ..255 
Fluoric acid, its preparation and use in glass en- 
gravin 80 
Flushing apparatus, intermittent, ae 


Fruits and vegetables grown in Florida, bree 


Fruits, cultivation of, useful hints on. 
Fruits, how to can and preserve 
Fruits preserved with sugar ; valuable recipes for 
marmalades or jams, fruit pastes, fruit jellies, 
and compotes and brandied fruits, by J. W. Par- 
kinson......... Us aoa ge locke daladheae cade toasts aie S 16 
Fruits, small, by W. D. Philbrick.. . 
Fruits, small, culture of 
Fruits, West Indian 
Fry, Howard, railway engineer. 
sketch, with portrait 
Fuchsin in Bright’s disease................... 259 
Fuegians at the Jardin d’Acclimatation..*308 
Fuel, amount necessary to smelt ton of iron. 83 
Fuel, calorific power of ; andon Thompson’s cal- 
orimeter, by J. W. Thomas, F.C.S........... 288 
Fuel, coal-dust, apparatus for burning 
Fuel, coal refuse, machine for making..... 
Fuel, comparative values of coal and gas as.216 
| Fuel, economy of, and prevention of smoke.1 $9 


Flushing closet, automatic, Adams’ 
Flying machine, new, Lewis’ 
Flying machine, Simmonds’ 
Flying machines, a presentation of a few 
truths that are constantly overlooked by experi- 
menters on these apparatus 371 
Fly-wheel accident, with drawings, showing the 
faulty construction of the fly-wheel ; the reasons 
for the breakage; with practical directions for 
the avoidance of such occurrences, by Joshua 
Rose *30 
31 


Fly-wheel accidents and their causes....... 
Fly-wheels and pulleys, how to balance... *22 
Foam, dried, how to prepare, by R. Brooks. *300 
Fodder corn aineae .. 13 

Fodder, how to preserve 
Foehn of Greenland 
Fog signal, or siren 
Fog signals, by J. R. 


steam, Brown’ 
Wigham ORE Masaiee's 


: Fuel, economy of insteam engines 
| Fuel-feeders, McMillan’s 


8 | Galvanometer, Sabine’s 


and Birkenbine’s 
Furnace, boiler, chain fire-bars for........ 
Furnace, coal blast andpetrol., Caldwell’s... 
Furnace, coke, Seibel’s * 
Furnace, continuous, for gas distillation, Rar. 


44 
*8 
8 


COU Biased a stele tuted cle este heats ane ea Meuenes %226 
Furnace, crucible, improved............... *143 
Furnace, crucible, oscillating, Piat’s...... *211 
Furnace, crucible, portable, Piat’s........ *133 


Furnace, crucible, repair of while in blast.. 34 
Furnace, new, for decomposing salt with sul- 
phuric acid, by R. C. Clapham, 2 
Furnace for burning refuse and street sweep- 
ings, Fryer’s *283, X362 
Furnace for burn’g: sulphur, Hemptinne..*327 
Furnace for tempering steel, improved, Arm- 
strong’s *13 
Furnace for the combustion of bituminous coal 
without smoke, Hoyt’s 1 
Furnace for the combustion of refuse mee ae 


Cle S eae wrsssdd os ee ssbe Sac ees as ose? eed 
Furnace, for gold and silver extraction, Boe 
Furnace, gas, Boetius’ ..... . .............. *85 
Furnace, gas, Casson’s...................000: 38 
Furnace, gas, for refractory products..... *360 
Furnace, gas, laboratory, Griffin’s.......... ‘20 


Furnace gases, apparatus to determine, Bun- 

te’s *393 
Furnace gases, removal of noxious vapors..299 
Furnace, glass, Richman’s *137 
Furnace grates, smokeless, Regan’s....... x86 
Furnace, new, for iron and steel, Lyttle’s..*24 


Furnace, puddling, Abbott’s............... *140 
Furnace, puddling, Casson-Dormoy........ X25 
Furnace, puddling, new, Middleton’s....... *33 
Furnace, puddling, retort, Price’s..... *108 
Furnace, regenerating, Ponsard’s......... *148 
Furnace, shaft, for refining cast iron...... *248 
Furnace slag, some new uses of........... 199 
Furnace, smoke-consuming, Gowthorpe’s.*320 
Furnace, smoke-consuming, new......... %*424 
Furnace, smoke-consuming, tests of a...... 228 
Furnace, sulphide of carbon, Labois’..... *299 
Furnace-feeder, new, Smith’s............ 138 
Furnace-feeder, Schultz’s................ 159 
Furnaces, Bicheroux system of, applied to the 

puddling of iron.......... 2.00... eee eee eee *%*344 


Furnaces, blast, of Bethlehem, Pa., Iron Wene 
x9 


Furnaces, blast, of Great Britain 18 
Furnaces, blast, process of applying oxygenated 
air in, Horn bostel’s 83 
Furnaces, blast, substitution in of liquid vapor- 
ized and gaseous hydrocarbons for solid fuel, by 
Cs Piha e Picci cts costae e ke tes Sato eate outed x 
Furnaces, boiler, combustion of coal in 191 
Furnaces, combustion in, heated air for.... 
Furnaces, crematory, Siemens’ *2 
Furnaces for rivet-heating, Bouchacourt and 
Del O'S 25 Soc seco occ hind odds Danko of Snade ue aiteree x66 


Furnaces, foundry, portable, Piatt’s ..*180 
Furnaces, gas, Bicheroux’s.............. %6, 84 
Furnaces, gas generating, by F. Lurmann.* py 51 


Furnaces, gas, new method of distributing 

flames in, Klattenhoff’s *396 
Furnaces, glass, and others, by C. Colne....201 
Furnaces, hot-blast stoves for, Cowper’s.* 235 
Furnaces, hydrocarbon, impr., Ramsden’s... 48 
Furnaces, ore, improved, mes’ %45 
Furnaces, regenerative, for gas retorts. ..*401 
Furnaces, revolving, improved, Godfrey and 

Howson’s *101 
Furnaces, smoke-burning, by F.C.Smith.*420 
Furnaces, steam boiler, for smoke prevention, 

by Jno. W. Hill, C.E 213 


Furnaces, steel-melting, new, in Russia....122 
Furniture, Chippendale.................... *389 
Furniture, dining room, designs for....... *342 
Furniture, English, old.... ............... %422 
Furniture, English, examples of.......... *391 


Furnitnre, home-made, or what may be done 
with a few sticks. Beautiful furniture from or- 
dinary materials. Two examples of fire screen, 
book rack, card stand, stand or pedestal for Ais 


uary, plaques, etc. All easily made....... *31 
Furniture, parlor, cheap, designs for..... *395 
Fusing disk, Reese’s....................045 260 


Galenus, Claudius, writings of, by Dr. George 

Jackson’ Fisher 05 
Galileo and the Inquisition....... 
Galley, Venetian, the Bucentaur 


Gallery of Victor Emmanuel at Milan..... 
Galleries of the Institute of Painters in Water 
Colors, London...................eeeeee eee *400 
Gallefly, rose.......... %428 
Gallium, new metal.......................... 128 


Gallium, new metal, by L.de Boisbaudran. 
Gallium, new metal, discovery of........... . 
Galveston harbor, Texas, improvement of..*16 
Galvani, Luigi. Brief biographical sketch, with 
engraving of thestatue erected to him ope 

K 

Galvanic batteries, a description, with illustra- 
tions, of nearly all of the different kinds in use, 
G. M. Hopkins. *157, *158, *159 
Galvanic batteries, descriptions of several new 
forms—Slater’s, Howell’s, McCarty’s, Ergstrom’s, 
and Gutensohn’s 238 
Galvanic batteries, (see Batteries). 
Galvanic combinations, different, chemical 
energy and electro-motive force of, by Julius 
Thomsen 279 
Galvanism, medical uses of: abstract of a clini- 
cal lecture by Prof. Henry G. Piffard, M.D... 15 
Galvanizing iron wire, zinc bath for 
Galvanizing, or the process of coating articles 


With lead io... sacs te no csierceg eins Otleecieca ed weit 265 
Galvanizing process for iron................ 76 
Galvanization of iron, zinc bath for..... *161 
Galvanometer, aperiodic, new form of, 

DO PLO’ Sob s.5 ocick ieharc dale aslince aia odeseegielderesess cel *346 


Galvanometer, astatic, Deprez’s 
Galvanometer, bifilar, Wiedemann’s..... 
Galvanometer, Deprez’s... ............... ‘ 
Galvanometer for demonstrating the internal 
current transmitted through the liquid within a 
voltaic cell, by C. W. Cooke, C.E (+200 


Galvanometer, mirror, convenient arrange- 
ment of, by A. F. Delafield............0.... 6 

Galvanometer, or ampere-meter, solenoid, 
BL YC 8 ia3 re tieccis sien es Osean’ w old eigen erealelataless * 


' Galvanometer, simple, Dubois’..... 
; Galvanoscope, the most sensitive, by Prof. E. 
Von Fleischl. Descri tion of the position, ap- 
pearance, and general properties of the nerves 
and muscles of a frog, and of some experiments 
that may be performed therewith.......... *416 
Gamgee’s ammonia engine re 
Gang mill, iron frame, Wickes’.... 
‘Gangrene, treatment of by hot water. 
Gap-lathe, screw cutting, Thuillier’s...... 
Garden, flower, color in.................... 
Gardens, by Peter Henderson. Valuable in- 
struction for the cultivation of many kinds of 


Food and energy of man, by Prof. De Chaumont, | Fuel, gas as...................... vegetables and small fruits................... 134 
BRS iio a/sie's o Gdns HRC cis eae twa eye diem s some et Fuel, gaseous, by L. T. Wright 7. Gardens, floating, of Lake Srinagar, India.*287 
Food animals, chemical composition of, by Sir | Fuel, liquid, apparatus fo: Gardens, public, Victoria, London......... *305 
BL WOS.s 5 i5c0oea.al ces ciety dine ods alent ortelscalg baeleen enece teméff’s, and Brandt’s.. -Gas absorber, improved, Gore’s.......... *128 
Food, chemical investigation of value of....244 | Fuel, petroleum as... : 331 | Gas analysis, Goodwin’s method of....... *111 
Food materials, recent modifications inthe manu- | Fuel, tan-bark, machine tor making, Masson’s, _ , Gas, analysis of, apparatus for, Orsat’s..... *250 
facture of, by J. W. Mallet................... 237 ; %245 | Gas and coal, comparative values of the fuel of 
Food, new, for cattle.......................... Fuel, water gas as, by G. S. Dwight.......... 53 the future; curious speculations about the 


00 

Food, physiology, and force, by Dr. E. L. Sturte- 
vant. An interesting paper presenting many 
valuable and instructive facts. Food a form of 
force; the animal a product of force or forces; 
definition of ‘‘work;” the amount of force de- 


Fuels, liquid; abst. of paper by H. Aydon..119 
‘Fuels, liquid, for steam engines, recent experi- 

Ments With.......... cc cece ee cee eee eee eens 238 
. Fulling machine, Huguenin’s... 
! Fulling mill improve 


rived from various articles of food........... 186 | Fulling mills, waste water of, how to utilize, 
Food preservation, Barff process..........332 : : aah 81 
Food products, American, export of to Eng- ' Fungi, oxalic acid in, by W. M. Hamlet..... 92 

WANG io sas oss he os eects ees ae ciation does eee 199 | Fur-bearing animals of Maine.............. 316 | 


| Food products at Paris Exhib....145,151, 155 ' Fur trade, N. American, history and progr...280 


Food products in tin, American, analysis....246 Furnace, automatically-fed, Rober’s...... *271 


EACH NUMBER CONTAINS SIXTEEN LARGE PAGES. 


PRICE 10 CENTS PER NUMBER. 


wastes of coal, by Geo. S. Dwight 
Gas and coal fire grate, Siemens’ 
Gasand electricity as heating agents.... 
Gas and electricity, facts about................ 2 
Gas and electricity, the light and energy of, by J. 
T. Sprague 92 
Gas and gas making. An interesting and in- 
structive paper, by L. P. Gratacap, Ph.B., giving 

a detailed account of the materials and appara- 

; tus used in making illuminating gas, and alge of 
the process of manufacture 188, 192, 199 


© 1884 SCIENTIFIC AMERICAN, INC 


ARTICLES MARKED * ARE ILLUSTRATED WITH ENGRAVINGS. 


MUNN & CO., 361 BROADWAY, NEW YORK.—IN ORDERING PLEASE GIVE THE NUMBERS, 


372 


Gas and gas making, by Samuel Dalziel 313 
Gas and water mains, hydrostatic joint for.* 109 
Gas, apparatus for heating by, Gomez’s....*417 
Gas as fuel 175, 428 


Gas washer and scrubber, Anderson’s.... 
Gas blowpipe, Wenham’s * 
Gas burette, simple, Bunte’s 
Gas burner analyzer 
Gas burner, Clamond’s 
Gas burner for heating purposes, Ehret’s.... 
Gas burner for singeing machines, new....*4 
Gas burner, Marini and Goegler’s * 
Gas burner, new and remarkable, Wallace’s.. 
Gas burner, new, Grimston’s * 
Gas burner, rheometric, Giroud’s.. 
Gas burner, Siemens’ 

_ Gas burner, ‘Terquem’s 
Gas burner, the Phare 
Gas burnersand heaters, Defty’s 
Gas burners, app. for lighting, Klinkerfuss’.*331 
Gas burners, by J. Pattinson; results of tests of 

various Argand, batwing, and fishtail forms. 19 
Gas burners, by William Sugg. A valuable paper, 
containing importantsuggestions regarding con- 
struction of burners and the useof gas...359 
Gas burners, improved, Sugg’s.....*1 v4, *249 
Gas burners, regenerative, Siemens’........ *301 
Gas, carbonic-acid, asa fire extinguisher... 65 
Gas coal asfuel for boilers, advantages of, by L. 
PUI oc kaw sisedie ta acdc ccb ape sess oes 
Gas, coal, and smoke, economic washing of.. 315 
Gas, coal, heating power of. 216 
Gas, coal, new residual product from......... 
Gas, coal, new products obtained from: p: 
lion, a new_pigment, and cyanon, a new gun- 
powder, by Lewis ‘Thompson 120 
Gas, coal, the relative illuminating value of the 
vapors and gaseous hydrocarbons in,and quan- 
titative determination, by G. E. Stevenson.*251 
Gas, coal, use of, for lighting and heating, by 
Prof. ArMStrong.......... 0... c cece cee eens 
Gas-coal, the necessary requisites of, by J. Mac- 
PATIANG 6c oicesiisd ee ie Sas aod Aba heeietaiaee Beate Se 
Gas, condenso-purifier for, Chevallet’s. 
Gas, crude, removal of ammonia from. 
Gas distillation, furnace for, Farcot’s....... *226 
Gas and electric light apparatus, exhibition at 
Glasgow 
Gasand electricity, the competition between, in 
Paris 221 
Gasengineand 
Gas engine, Cler 
Gas engine, cost of working, by F. J. Linton. 
Gas engine, earliest, historical notes on 
Gas engine, Edwards’..................4. 
Gas engine, Ewins and Newman’s. 
Gas engine, new, Crossley’s.... 
Gas engine, Otto’s 
Gas engine, silent, Otto’s . 
Gas engine, theory of.... 
Gas engine, Turner’s.... 


Gas engine, Wordsworth’s................... *380 
Gas engines at the Paris Electrical Exhib’n.307 
Gas engines, improved, Cropper’s............ x95 
Gas engines, improved, Gilles’................ *44 
Gas engines, economy of, by Prof. Ayrton...316 
Gas engines, 16-horse, Otto’s................- *190 
Gas exhauster and engine, Roots’. - *51 
Gas exhauster, improved.................... *299 


Gas flames, light and heat in, by Dr. T. O’C. 
Sloane 69 
Gas flames, luminous and non-luminous, byG. E. 
SLCVONSON oc Sis dea eee teak dA tains oa 
Gas for motive power, new methodof heating, b 
W.N. Hill mrt 
Gas for producing electric lights. ..... 
Gas from petroleum for passenger cars. 
Gas furnace, Boetius’ 
Gas furnace, Casson’s............ 00... eee ee 
Gas furnace to bake refractory products 
Gas furnace. laboratory, Griffin’s. 
Gas furnaces, Bicheroux’s.. 
Gas furnaces, new method of 


in, Klattenhoff’s......................0. 96 
Gas generating furnaces, by F. Lurm: ~*251 
Gas generator and blowpipe Thomson’s..*95 
Gas generator, new, Siemens *309 


Gas generators, Krup ee 

Gas heated boiler; multitubula: %*263 
Gas, heating, by W. H. Edgerton. *378 
Gasholder tanks, brick and conc simple 


mprove- 


acid in, estimation of, by L. T. Wright... 
Gas illumination, historical noteson.. 


Gas indicatorormanometer, Brouardel 299 
Gas kilm, Thompson’s........ .... 314 
Gas lamp, incandescent, Clamon: 351 
Gas for lighthouse signals 330 
Gas, light-powerand density, ap 336 
Gas light, waste of........... 125 
Gas lighter, electric, Bogart k44 
Gas te pene apparatus, electr: 213 
Gas lighting arrangement o: of W. 

H. Vanderbilt........... *331 
Gas lighting by electricit; *29 
Gas lighting, possibilities in... 166 


io) 
iS 


Gas lighting, regenerative, a 
mens, sie ae account of Siemens’ devices for 
increasing the illuminating power of gas*.219 

Gas liquor from gas works, rin fe apparatus 
for concentrating, by Dr. G. T. Gerlach x77 

Gas, machine for pumping direct into the Be 


ons machine retort, new, Van Kannel and TOME 
OY Bie ccine dara aeeiieg Mea ciie de vals aig Roo Rt eile fsa 
Gas mains, jointing and testing, byC.W. mae 


Gas making app. Wilson’s and Dowson’s.*339 
Gas making; anewmode of working washers and 

scrubbers, by R. H. Patterson. . 74 
Gas making, limed coal in, by J. 


Gas making, peat as a material for 
Gas manufacture, carbonizing appa: 
Carpenter’s......... Did cites teenie erent is 
Gas manufacture, chemistry of, by A. V. Har- 
court. A short account of the formation and 
chemical nature of coal and the result of apply- 
ing heat to it, especially in connection with the 
manufacture of illuminating gas 7 
Gas manufacture, improvement in, Olney’s.. +13 
Gas manufacture, progress and improvements in, 
by J. Hall : 1 
Gas motor, Benier’s 
Gas motor, Forest's 
Gas motor, Lang and Otto 
Gas motor, Ravel’s 
Gas motors and producers 
Gas motors, Bottcher’s 
Gas motors, Buss, Sombart & Co.’s. . 
Gas motors, efficiency of as compar: 
by Thomas Holgate 
Gas, natural, in iron makin, 
Gas, oil, compressed, for lighting cars and steam- 
boats %324 
Gas, oil, retort for, Drescher’s ‘ 
Gas pressure regulators, electric, systems of 
Launay and of Chardin %214 


Gas, pressure-gauge for. improved........... * 76 
Gas process, Lowe, a questionin gas chemist 
Gas process, Lowe, as used at Baltimore...... 114 
Gas process, the Lowe................. 53 


Gas producer, Tessie 
Gas, production and use for the purposesof heat- 
ing and motive power, by J. E. Dowson 334 
Gas purification, new processes of, based on the 
utilization of its impurities in the production 
of commercial salts, by G. Valentine....*305 


Gas purifier, M M. Pelouzeand Audouin’s.*234 
Gas purifier, Still’s.........................002. *58 
Gas regulator, improved.................. *108 


Gas regulator, improved, for burners, by D. B. 

Peebles *144 
Gas retorts, ba dapat AF system of firing.*401 
Gas retorts, methods of setting. *22, *43, *98 


Gas scrubber-washer, Saville’s.............. ¥65 
Gas scrubbers at Manhattan works....... *206 
Gas and steam motor, Simon’s............... 182 


Gas, sewer, a theory of, by Dr. P. H. Van der 
Weyde 245 
Gas, sewer, 


MOUBBREY cwsncevase wie sa bongdt a daco’s aetonee 81 
Gas, steam, and air engine, Simon’s........ *168 
Gas, storage of, James’ method.............. 282 


Gas stove, See’s 
Gas stoves, apparatus for regulating tem ths 


PUTO: OF! oe eee Sue sea ds he Da ede Sewanee wee 6 
Gasstoves, by Dr. James Adams.. 228 
Gas-tar pump, improved..................... *89 
Gas tell-tale, explosive, Weber’s.......... *296 


Gas, the purification of by ammonia, by F. D. 
*320 


Marshall 


S. Dwight. . 
geht p 


Gas, water, advantages of ie G, 
wi 


8. 


Gas, water; description of apparatus for pro- 
ducing cheap gas, and some notes on the econo- 
mica] effect of using such gas with gas motors. 
etc., by J. E. Dowson, C.E 03 

Gas, water, in America, and how made, by Dr. A. 
P. Hallock 98 

Gas, water, manufacture of, by G. E. aah 


Gas well, Wyandotte, Kansas................ 90 
Gas wells of Pennsylvania, by Prof. J. Lawrence 


PSTD fs oi ois Lise Seis 50 athinle Seer eletnreloigr sere Ose 28 
Gas works of Brussels, Belgium............. 245 
Gas works, portable, Wren’s.................. «x98 


Gases, 
Braun’s 


Gases, furnace, app. 
7 Mitette for the analysis et 


3 
Gases, liquids, and solids, byW. Mattieu Williams. 
329, 330 


Gases, liquefaction of, Cailletet’s apparat..*128 

Gases, noxious, indicator for, Coquillon’s.* 102 

Gasesof roasting furnaces, removal of noxious 
vapor from 2 


99 

Gases, on the viscosity of at high exhaustion. Py 
m. Crookes 37 

Gases or vapors, liquefiable matter in, amas ed 


to condense, Pelouze and Audouin’s 
Gases, solubility of solidsin, by J.B.H 
James Hogarth............. ccc cece eee e eee eeee 
Gases under high pressure, apparatus for 
mining the volume of, Cailletet’s 
Gastornis, skeleton of, recent discovery..*348 , 
Gastric juice, effect of alumina saltson inthe 
process of digestion, by H. A. Mott, Jr 214 
Gastrotomy in stricture of the cesophagus, with 
Tepers of a successful case by Prot. F. Trendel- 
enburg of Rostock, by W. Thomson, M.D..*147 
Gate, in wrought iron, designed by Narten..*70 | 
Gate, iron, design for ..%241 
Gate, iron, in Rennes, Bretagn is 
Gate, wrought iron, design of Eisenlohn and; 
Weigle. 12. %38 
Gate, wrought iron, from the Imperial Office of 
Justice in Berlin, by Von Moerner.........*335 
Gates, wrought iron, Guildhall, Worcester.*303 
Gateway, iron, ornamental.—Grilles, wrought 
iron, in St. Giles’ Church, Lubeck *411 
Gauge, electric, Mercadier’s 


Gauge for tubes, Goulier’s.. 363 
Gauge, pressure, Bourdon’s........ *70 
Gauge, pressure, for gas, improved...... %76 
Gauge, rain and snow, recording, Draper..* 209 


Gauge, rain, simple, how to make 
Gauge, speed, Osborne’s 
Gauge, steam, recording, Edson 
Gauge, water, alarm.... 


Gauge, water, for boiler: 


Gauge, water, Nicholas’........ #41 
Gauges, steam and air, Nedden’ *197 
Gear cutter, bevel, Grube’s .*29 
Gear cutter, Corliss’................. ..*50 
Gear cutters, equidistant, by Prof.C. W. Mac- 
Cord. A paper describing the epicycloidal system : 
of making spur wheels interchangeable... 33 i 
Gear cutting apparatus for.. 17) 


Gear motion, irregular, a pra 
in 
Gear wheels necessary to cut a thread in a 
aay cutting lathe, how to calculate, by ie 
ose.... Pee 


Gearing, cen friction, Goubet’s. ..*337 | 
Gearing, elliptical, by Prof. C. W. MacCord. 
Plain instructions and numerous diagrams, from 
the study of which any careful draughtsman ° 
will be able to lay out elliptical gear wheels in | 
such a way as to satisfy all the requirements of 
practical mechanism. ... 2 
Gearing, improved, Smith’s 
Gearing, toothed, a newform of ellip 
wheels, by Prof.C. W. MacCord. Aninteresting | 
mathematical and mechanical study .%141 
Gearing, worm, Hawkins’.... 
Gelatine, apparatus for manu 
rature below the boiling point’ 
inger’s 
Gelatine bromide, pre 
process 
Gelatine dry plates, Eastman, Roche’s method | 
of developing 3 i 
Gelatine emulsion, a new method of making. | 
by W. K. Burton 303 


of water, Zwil- 
aici %258 


Gelatine emulsion for direct prin 
Gelatine emulsion, how to keep. 
Gelatine emulsion, how to prep: 
atino-bromide process,........ ne : 
Gelatine emulsion, Houlgrav 83,211: 
Gelatine emulsion, method of washing, by Wil- : 
liam England 318, 
Gelatine emulsion, new discovery reg: 
L. Warnerke 
Gelatine emulsion, new 
Franz Stolze 


Burton 


9 Geology, experimental, 


: Glacial o 


3 | Glacial ‘period, causes of, by 


' Glass asan cu 
: Glass blowing, by means of compressed at 


| Glass, buildings in. 
: Glass, “crackle,” h 


Gelatine emulsion process. sensitive 122 
Gelatine emulsion process, theory of, by Dr. H. 
Wa VOPel. foo atk ban cdgecaeee ees dente oe - Ook 
Gelatine emulsion, substitute for ground glass, 
Improved mode of photo-engraving; gelatine 
emulsion solutions for developing gelatine 
plates; photo paint for machinery 66 
Gelatine emulsion with the addition of resin, by 
Fr. Wilde 29 
Gelatine emulsions and plates for photogra- 
phy, practical hints on the manufacture of, b: 
°K. Burton $3 
Gelatine, explosive, Nobel’s tests of. 
Gelatine, impuritiesin................... 6... 
Gelatine jelly as a dialyzer, by R. C. Wepder 


Gelatine, methods of producing and Punt 


Gelatine negatives, retouching, by William 
Shawcross : 295 
Gelatine negatives, washing and fixation of.381 
Gelatine paper, aniline fuming for 226 
Gelatine plates 2 
Gelatine plates 
Gelatine plates, alkaline development of.... 
Gelatine plates, apparatus used in Berlin for the 
preparation of, by Franz Stolze *299 
Gelatine plates, development of 
Gelatine plates, development of, by W. T. Wil- 
kinson 258 
Gelatine pistes how English operators work, 
J.H. Taylor 3 
Gelatine plates, enlargements on, by William 
Brooks: 22.25 c25 2.00 c0cc ce tees tee oe Shiearinss se 58 
Gelatine plates, how to develop.. 
Gelatine plates, how to dry 


es 


A CATALOGUE OF SOME OF THE VALUABLE PAPERS CONTAINED IN THE SCIENTIFIC AMERICAN SUPPLEMENT. 


Glass, manufacture of, in connection with blast 
furnaces 4 
Glass melting ovens, notes on 
Glass of Murano, ancient and modern, by James 

Jackson Jarvis 
Glass, pictures in, designs for 
Glass plates and lenses, how to make 
Glass, plate, how made 
Glass, plate, manufacture of 
Glass ruling, action of diamond in.. 
Glass, silvering, Leclerc’s process 
Glass, soluble, use of in the textile industry. b 

H. Grothe ..................5. wdeais haya chert) Steheie oo 
Glass specula, new method of grinding, by 

Prof. Elihu Thomson *141 


warp 
Globe, geographical, Browne’s.. 
Globe, revolving, Redier’s 8 
Globes, great, of French National Library...*3 
Globes, time, Juvet’s ‘ KQ257 
Gloves, dyes for, several recipes 108 
Glucose and grape sugar, process of manufac- 

ture, by O. Luth . 
Glucose from corn, manufacture of, Hirsh pro- 


Gelatine plates, how to prepare.............. COBB 52283... vorclarsyactie e's. aisaubrs les euehepeatsbsale's he i959 Sisleiorste 59 
Gelatine plates in the studio, by F. P. Moffat.238 | Glucose, report on, by O. E. March.......... 424 
Gelatine plates, method of coating........ *369 | Glucose, the Wolff, Furbisn, and Pigeon pre 
Gelatine plates, methods of intensifying and re- | C@SSES....... 6. ese ieee eee cece eee ee eee eens *260 

ducing, by E. Farmer................s0s00s 2 | Glucose, what is?. -.-292 
Gelatine plates, practical methods of intensifying , Glue, liquid, recipe 14 

With SilVer. 6 cl faeces eds Soe doe Bde e oa sie 377 | Glutine for stiffening and giossing calicoes, wall 
Gelatine plates, preparation, by F. Dawson.180° paper, etc., recipe for.......-.............008- 176 


Gelatine plates, preparation of, by E. Howard 
Farmer. Glass, pictures on, M. E. Godard. ..384 
Gelatine plates, preparation of inthe studio.269 
Gelatine plates, sensitizing of by caustic potash, 
A. Stosch 3 
Gelatine plates, noteson,by E. Brightman..281 
Gelatine plates, streaks in... 29 
Gelatine processof enlarging, by H. J. Palmer. 
Gelatine bromide tissue. Photogravure...... 26 
Gelatine processes......................005. 174 
Gelatino-bromide emulsion, by Rev. H. G. 
Palmer, M.A 
Gelatino-bromide emulsion with bromide of 
zinc 388 
Gelatino- bromide of silver, by D. Van Monck- 
hoven. A valuable paper 5 
Gelatino-bromide of silver, new method of pre- 
paring 9 
Gelatino-bromide plates, by A. J. Jarman.190 


3 hensive paper. 


4: 


Gelatino-bromide plates, new cee eo 


anide intensifying process for 


Gelatino-bromide process. Wet collodion ea 


cess. Printing processes 
Gelatino-chloride of silver pictures by devel- 

opment, by B. J. Edwards .................... 336 
Gem forms of corundum 
Gems, artificial, how manufactured 
Generator, steam, Herreshoff 
Gentian, a new species of 
Gentiana ornata.............0.. . cee eee 
Geodes, how produced and where found.... 
Geodesic and astronomic connection of Algeria 

with Spain, by Commanaant Perrier... *228 
Geographic stadiometer, Bellomayee’s 
Geography;3 address by C. R. Markham, acd 


Geological chart and zoic calendar of crea- 
tion, H. A. Reid 313 
Geological facts recently observedin Montana, 


Idaho, Utah, and Colorado, by Dr. J. 8. New- 
DOEVY ow Side cecew oe ohesatnslanieenwee sc nese anes 16 
Geological Museumof Columbia Col’ge School 
of Mines, by IsraelC. Russell................. 190 


Geological survey, U.S.,second annual report, 
notes on, by L. P. Gratacap ..413 
Geological time, an estimate of. 
Geological time, recurrence of cer p 
nomena in. An address by Andrew Crombie 


Ramsay, LL.D., before the British Assoc....248 
Geology and botany of the country borderin; ae 
411 


Rio Grande in Texas and Chihuahua, by 
Newberry 
Geology, experimental 
Geology, experimental, art 
isolites and oolites; andon crystals of anhydrous 
VIG ition saan of aad ene talc dean ee +. %286 
synthetic studies of, 
%229 


Daubreée’s 
Geology of New Jersey 
Geology of the Palisades, by A 
Geology of the polar regions. 
Geology of the West, by J. VanC. Ph 
Gestation of domestic animals 
Geyser region in the National Park, by 

Kuntze............4. z Aas 
Giants and dwarfs........................04. 
Gilding and plating on glass and porcelain, 

MOChO OF oe oi oo es Seca ere Sewer na de See te ate 6 
Gilding by simple immersion, methods o 
Gilding, electro, full directions for..... 
Gilding metal surfaces..... ae 
Gills, combs, and hackles. . 
Girder, bowstring, determ 

Lieut. G.S. Clarke . : 
Girders, compression, cast iron, experiments 

with a new form of 97 
Girders, continuous. 
Glacial epoch, climate of the................ 1 

Pservations in the Wind River Moun- 

tains, by C. F. Blackburn..................... 268 


* 


Glacial period in Tlinois 
Glaciation, ancient, in North America, evi- 
dences of, and their bearing on the theory of 


anice period, by Dr. J.S. Newberry........ 419 
Glaciers and icebergs, a new study of....... 342 
Glaciers, causes of the motion of, by W. R. 

BYOWNG 6. ois os edec een d ee eecdecesedteeeceeesees 398 


Gladioli, how to raise from seed. 
Glass, a simple method of drilling.... a 
Glass and porcelain, gilding and plating on, pro- 


ruction of light 


Apperts’ system 


y to produce va 
Glass, etching, bath for ..169 
Glass, electrical resistance of at low tempera- 

tures, by G. Foussereau 352 
Glass, flint or crystal, compos 

manufacture. 
Glass for decorative 

by H. J. Powell. 
Glass furnace, gas, Rickman’ 
Glass houses, construction of. 


' Glass, how to draw upon...... 4 
Glass, how to engrave upon -.-*318 
Glass, how toetch with hydrofiuoricacid... 7 
Glass, how to pierce with electric spark. ..*212 
Glass, how to print upon................ ..176 
Glass, how to print upon, by J. L. Wells....*47 
Glass, improvements in manufacture of, by J. 

W. Maillet...........0.. Beet Sen 232 
Glass, how to silver............... .-121 


Glass, how to silver; best method of silvering 
mirrors and other articles of glass, by the pro- 
cesses of Chapman, Siemens, etitjean, Draper, 
and Lavat.........0.--+ +s esse enter e eects 105 

Glass manufacture, description of Siemens’ 
improvements in the manufacture of annealed, 
hardened, and toughened glass, and of the _ap- 
paracus employed therefor....... .. %256 

Glass, manufacture of, description of Siemens’ 
improvements in, with figures of new melting 
tanks, furnaces, moulds, etc x2 


| Gold mines of Plumas 


_ Glycerine, evaporat’n of, byG Couttolenc.314 
: Glycerine in the fixation of: mdigo in dyeing, Py 
'  M. Prudhomme....... ......... esse eee cence 1 

Lhe mags a and uses; a compre- 
, by 90 


' Goat and its commercial products... 
Gold, a new alloy asa substitute for 
Gold and its manufactures; watch-cases, their 

uses, materials, and qualities................. 333 
| Gold and silver extraction, Fryer’s process..*11 
Gold and silver extraction, Secor process of. 57 
Gold and silver metallurgy in the United States, 

progress of, by T. Egleston................. -.333 
Gold and silver ores, Paul’s process of working: 


Gold and silver parting, Gutzkow process. .*325 
oe au silver, the present large supply of and 
its effects 


Lowe 


Gold bearing rocks of Australia, by J. E. Richie 


Gold pint, and gold beaches on our northern 
coas 

Gold, divisibility of, by H. G. Hanks 
Gold find in California, original, Sutter’s account 


Gold, genesis and distr 

NOWDCIlY eiiciecssc  Sacec ted aedebions 
Gold, how to recover from solutio: 
Gold ‘ina specimen of gold in quartz, 

the weight of......... 
Gold in emulsion, by 
Gold in Newfoundland. 
Gold in quartz, simple 
Gold leaf, how made.......... 
Co., Ca. 
Gold mines of Siberia....... 
Gold mining at Steubenv: 
Gold mining, by Thomas Price. 
Gold nuggets of remarkable siz 
Gold quartz specimen, Australian, of remarkable 


Gold washing at Yesso, Japan. 
Gold wire, how made 
Gongs, Chinese, how made, 
Goniometer, reflecting, Pisani’s... 
Goose-quill, modern uses of.. 
Gorilla and chimpanzee at t' 
London ... 
Gorilla, th 


sketch of......... aie 2 
Gour, the ruined capi 277 
Gourami, or nest-buildingfish.. 72 
Governor for marine engines, Ra *136 
Governor, gas, automatic, White’s. .*137 
Governor, marine, Durham’s.. *151 
Governor, marine, Jenkins an *260 
Governor, steam, Andrade’s. *115 
Governor, steam, Bourne’s. *4114 
Governor, steam, Hartwell’ 57 
Governor, steam, Ide’s... -%424 
Governor, steam, improved, Marks’. ... #28 
Governors for marine engines, new.. *269 
Governors, gas, White’s................... *137 
Graduates, young, some hints to, b 

Boardman Reed, M.D.................0.0 e008 9 
Grafting wax, liquid, recipe for. 70 
Grafting, directions for......... 122 
Grain crusher, Van Horde’s......... *59 
Grain cutters, Pini’sand Willhelm’s...... *173 
Grain dressing machinery, Vangelder’s..*102 
Grain drying machine, Roper’s............. %45 
Grain elevator, American, in London....*220 
Grain elevator at St. Louis.............. 79 
Grain elevator, Behrns and Unruth’s. *299 
Grain elevator, ee Renhaye.. *133 
Grain elevator, Poulson’s...... So riateuesd *411 
Grain elevator, Rennie’s *231 
Grain separating machines, Marot’s..... *382 
Grain separator and grader, Millot’s..... *170 


Grain warehousing machinery, Ellington’s. 
*378 


Grain, when to_cut 


Srout weighing machine, automatic, ri 
2) dee ea Figd way eaehidre eto idistgye se * 

Grange, Little Tew %284 
Granite, how polished. cat .124 
Grape bags, improved, Pelletier’s......... *360 
Grape crop of California..................... 164 
Grape culture, rules for....................- 132 


Grape culture under glass, by John Don....110 
Grape sugar and glucose, manufacture of, by O. 
Luthy; conversion, neutralization, and evapora- 
tion and purification of the ae manufacture 
of glucose by means of malt; the APDATA DUBS 
chemicals, and practical instructions for these 
PLOCESSES. ... 0.6. cee ee eee eee tees 96 
Grape sugar, crystallized anhyd. by A. Behr.337 
Grapevine, a new enemy of........ Cuties *173 
Grapevine disease, remedy for 
Grapevine, largest in the world, shown at 
tennial 
Grapevines, American, in Southern France.— 
Grapevine, a remarkable example of......*374 
Grapevines, propagation of Ae 
Grapes, distances for..........-.... 0. eee eee 198 
Grapes, house, for different seasons of the year. 


‘shown at Cen- 
*31 


Grapes, how to manage 
Grapes, newer varieties of. 
Grapes of California 


EACH NUMBER CONTAINS SIXTEEN LARGE PAGES. 


PRICE 10 CENTS EACH NUMBER. 


© 1884 SCIENTIFIC AMERICAN, INC 


ARTICLES MARKED * ARE ILLUSTRATED WITH ENGRAVINGS 


MUNN & CO., 361 BROADWAY, NEW YORK.—IN ORDERING PLEASE GIVE THE NUMBERS. 


A CATALOGUE OF SOME OF THE VALUABLE PAPERS CONTAINED IN THE SCIENTIFIC AMERICAN SUPPLEMENT. 373 

Graphical determination of the volume andsur- | Gutta percha in telegraphy, by W. H. Preece. | Heater or thermo-siphon, Gallet’s.......... *%297 | Horses, corns in, how to prevent............ 253 

face of bodies generated by revolution, by Wal- 246 | Heater, water, Millar and Durie’s......... %*257 | Horses, educated, American, in London, with 
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Grate for gas and coal, Siemens’ 


Grates, furnace, smokeless, Regan’s. *86 
Gravel drier, Duish’s................ RT 
Gravity, lunar disturbance of................ 1 


314 
Gray, Asa, the eminent American botanist. Sketch 
of life and labors, with portrait............ *207 


Grease, extraction of from wool; description of 
a@ process by means of which the raw material 
may be treated so as to yield not only a Petter 

rea 
the 

261 


quality of product, but also a substance of 

value to both the woolen manufacturer an 

leather dresser 
Grease traps 


Great Salt Lake, by M. E. Jones.. Mapes 
Grecian antiquities Basie 
Greenheart, Wemerara, in shipbuilding 
Greenhouse and grapery short description of 
such kinds of grapes as are best adapted for 
culture under glass 0 
Greenhouses, benefit of solar heat in....... 
Greenhouses, cheap, and how to heat them 
by Peter Henderson; how to obtain perfect 
draught, excellent plan for furnace construc- 
tion, etc *62 
Greenhouses for lettuce growing, structure of, 
by W. D. Philbrick 304 
Greenhouses, how to build 
Greenhouses, small; description of several 
greenhouses, with cost, modes of heating, ven- 


tilation, etc., with some improvements...... 15 
Greenland expedition, Nordenskjold’s...*409 
#414, %423 
Green Mountains, the age of.......... ....228 
Gregynog Hall, Eng... 20.0.0... cece eee eee *372 
Griffiths, Robert, “ father of screw propellers.” 
Biographical sketch..... aisle a dre e's arbeaions bia bis aches 396 


Grille, iron, for door-head ; also portionof screen 
from the chapel of St. Anastasia, Verona.*145 
Grille, wrought iron, and cast iron stairs, de- 
signed by Messrs. Kropf and Diebitsch 60 
Grilles, wrought iron, designed by A. Narten; 
lamp post, by W. Wollaneck *44 
Grindelia robusta as a remedy for rhus abet 


ING wade ecko se cwea wus ee dove ce dew de Sewanee 5 
Grindelia robusta as a remedy in asthma by 
Dr. ‘I’, M. Rochester..............0ccceseeeeues 28 


Grinding and polishing, by Joshua Rose. A val- 
uable paper, giving a thorough description of all 
the appliances employed in grinding and polish- 


ing metals, with directions for use.....*31, *34 
Grinding and polishing machine, stone...*261 
Grindstones of the sixteenth century...... *56 
Grip-car for wire cable system, Chicago...*334 


Grooving, turning machine, etc., Atock’s...*23 
Ground<eair in its hygienic relations, by Dr. Max 
von Pettenkofer. An important and valuable 
paper, proving by experiment the existence of 
underground air-currents; and dangersfrom the 
escape of underground air into dwellings...*82 
Gulf of Mexico, basin of, by J. E. Hilgard..289 
Gulf Stream, source of, by Dr. J.E. Nagle. 95 
Gum, superior, how to make 159 
Gum lac, Arizonian, analysis of, by J. M. Still- 
man 231 
Gums, new solvent for 220 
Guma~s, resins, and waxes, notes on, by C. G. 
Warnford Lock 300 
Gum tree, sweet, by Prof. Lawrence C. John- 
son. An interesting and useful paper 
Gun, Armstrong, 100-ton, at Spezia.......... 
Gun barrels, how to clean from lead..... a 


Gun, breech-loading, 48-ton, new........... 282 
Gunboats, Epsilon, for China.............. *197 
Gunboats, new, for Chinese Governm’t..... *69 
Gun boats, steam, British, new............. *128 
Gun camera, the................. ....%389 
Gun-carriage, naval, Vavasseur’s *294 
Gun-carriages, artillery, Russian........... 41 


Gun-carriages, Moncrieff, full particulars of 
construction 5 
Guncotton, manufacture of at the Stowmarket 
Works 
Gun-cotton, uses of in war 
Gun, eighty-ton, trial of 


Gun experiments, the Thunderer *21 

Gun, fortress, Russian, at the Centennial.... 31 
Gun, field, steel, French..................... *137 
Gun, Gorgon............... *203 
Gun, hundred-ton, Italian................... *230 
Gun, life-line, Evans and Low’s. *332 


Gun, machine, Gardner............. wena tiaseee 
Gun, masked, or Panzerkanone, Krupp’s....*59 
Gun metal, strength of, experiments on at Ports- 
mouth dockyard 
Gun, mountain, Armstrong 
Gun, multicharge, Lyman-Haskell, and experi- 
ments in firing it 416 
Gun, multiple charge, Lyman-Haskell *397 
Gun, new 100-ton, trial of in the Royal Arsenal, 
WOOLWICH os ic. 5 ois 50 sss edie nso soicinied Sg dass * 
Gun, Nordenfelt, on H.M.S. Monarch 
Gun, one-hundred-ton, trial of at Woolwich.252 
Gunpowder, chemical theory of, by Prof. 
Debus 372 


Gunpowder, lampblack, Cahuc’s 42 
Gunpowder, manufacture at the factory of 
Col. Paul A. Oliver, at Laurel Run, Pa 33 
Gunpowder tester 
Gun, revolving, Hotchkiss’ 
Gunshot, velocity of....... 
Gun tests, Hotchkiss 237 
Gun, 13-pounder breech-loading, English. *257 
Gua, 38-ton, remarkable target-practice with*59 
Gun, time, electrical, at Pernambuco *21 
Gun, Uchatius’ 
Gun, 13-pounder, a new 
Gun, 20-ton, Whitworth, test trialsof a 
Gun, 80-ton, recent trials of against armor..*66 
Gun, 81-ton, detailsof construction and results of 
trials with +48 
Gun, 8!-ton, experimental firingat Woolwich. 4 
Gun, 100-ton, Armstrong’s *39 
Gun, 100-ton,at Spezia, Italy, experimental firin; 
of at iron plate targets......................6. *6 
Gun, 100-ton, breech-loading, interesting account 
of the trial of at Spezia, Ital ¥374 
Gun, 100-ton, Italian mode of casting 203 
Gun andembrasure, mechanism, Gruson’s.*408 
Guns, Armstrong, 43-ton breech-loading...*297 
Guns, bores of, action of gunpowder in, by Capt. 
Cc. Jones, R.A 
Guns, breech-loading mechanism for, aaa 


Guns, cast steel; experiments with the new ar- 
tillery made from steel without blows, by M. 
Gautier 97 

Guns, field, Bange’s 

Guns, heavy, horse power of 

Guns, heavy, Krupp’s improved.... 

Guns, Hotchkiss, for torpedo boats.. 

Guns, heavy, new mode of rifling 

Guns, monster, loading of in modern ironclads, 
by Capt. A. Albini *172 

Guns, Nordenfelt, in action 

Guns of the future, a discussion on at Wool- 
wich 224 

Guns of the Inflexible, trials of 

Guns, test of the value of by firing under water, 

y H. A. Mott, Jr *127 

Gutta percha and India rubber, by Thomas Bo- 
las, F.C.S %249, *251, 252 

Gutta percha, durability of................... 236 


Hailstones, raindrops, and snowflakes, how 
formed. Abstract of a paper by Prof. O. Rey- 
no *65, *118 

Hailstorms and their accompanying phenome- 


TD, SCUDY- OF 6 6.0: ooid cba 0's cielo neesig vee seeesas *17 
Hailstorms, remarkable, in France, by L. Gode- 

PLOY. 655 5s ore cates le 5 oth arcraalete oreitidie sie *302 
Hair dye, bismuthic, by A. Naquet.......... 356 


Hair dyesin common use, analyses of........ 239 
Hair, hygiene of. Abstract of alecture by Prof. 
Erasmus Wilson................ esse cece eens 102 
Hair, its useandits care. A paper by Dr.J.V. 
Shoemaker, briefly describing the functions of 
the hair, and suggesting the proper mannerof 
Bt cei 3 it in a healthy state 88 
air restorers, metallic, their composition 
mode of ap lication, and chemical action... 396 
Hair, superfluous, removal of by electricity, in 
se BOX, MLD id ioce ceeds ceaeeee ta tun 9 35 
Halley, Edmund. His life and work.......°. 224 
Hammer, atmospheric, Butterfield’s 
Hammer, power, atmospheric, Chenot’s..*353 
Hammer, power, Bradley’s © 
Hammer, power, electric, Deprez’ 
Hammer, power, Hasse’s 4 
Hammer, steam, double spring, Belleter and 
KYU 278 ois seni ci Setoaws tdedeelow bere dciee of x 
Hammer, steam, Ferris and Miles’ 
Hammer, steam, for bossing locomotive ee 


3 
Hammer, steam, improved................ %265 
Hammer, steam, largest in the world....... 140 
Hammer, steam, 10-ton, Massey’s......... 28 


4 
Hammer, steam, 80-ton, at the St. Chamond 
forging mill *303 
Hammers and stamps, forge, Longworth’s. *86 
Hammers, lift, driving gear mechanism for, 
Meier’s *365 
Hammers, power, with movable fulcrum, by 
Daniel Longwort *344 
Hammers, steam and pneumat. Thwaites’. *3 96 
Hammock, elastic suspension, D’Amora.* 106 

Hand-car, Roman’.....................666+ *1 
Hand stamps, rubber, how to make 
Handkerchief extracts, a choice collection of 


formule for, by R. H. Cowdrey.............. 281 
Handwriting, characteristics of............ 429 
Hangers, shafting, and couplings......... %205 


Hank dyeing, washing, or sizing machine. +111 
Hank sizing and wringing machine, impr.* 360 
Harbor at Boulogne, new. *151 
Harbor, Newhaven, Eng. extension of....*161 
Harbor works, proposed, for Greenock...118 
Harbors and estuaries on sandy coasts, by L. F. 
Vernon-Harcourt 3 
Harkness, Prof., the geologist. 
of, with portrait *156 
Harmonic analyzer, SirWm.Thomson’s.%* 272 
Harp, designed by Prof. W. Wollanek *101 
Harrison, John, the chronometer maker. Bio- 
graphical sketch of, bySamuelSmiles....... 37 
Harrow, flexible, Howard’s & 
Harrow for macadamized roads... 
Harvesting machinery. A critical examina- 
tion of some of the mowing machines which 
are in practical use at the present time, by E. 
Samuelson ............ 0... esse sense eee ee 91, 292 
Harvey, William, statue of, at Volicestone.+ 300 
Harvey, William, the discoverer of the circula- 
tion of the blood. With portrait and an illustra- 


“the geologist. Brief sketch 


tion of an eventin his life.................. 1 
Harvey, William, the remains of, by Benj. W. 
Richardson, M.D............... 0.0 ceeceeeeee *160 


Hats, felt, how made, and what diseases the 
workmen suffer from,. by L. Dennis, M.D...191 


Hats, straw, recipes for bleach’g and dyeing.277 
Hauling engine underground, Fowler’s. *1 56 
Hawaiian Islands, volcanic Phenomena oF 
Hawsers, steel-wire vs.hemp.... ........... 36 
Hawsers, steel and hemp...................- 302 
Hay as food for hogs............... 0.0 ee eee eee 200 
Hay compressor, Albaret’s............... *123 
Hfay fever....... 2.0... cece ccc cece eee e ees 195 


Hay fever and asthma. 
Alonzo Clark, M.D 
Hay Fever Association, report of comme ge 


scientific facts........ 6.0... cece cee cece eee ee 4 
Hay fever, remedy for.. 81 
Hay, green, value of. 53 
Haymaking, valuable suggestions upon.... 83 
Hay-press, Pilter’s.......................65 *371 
Hay-ricking apparatus, Hill’s............... *8 
Headache, congestive, the treatment of, by Dr. 

JT. COMING: «0. oss eee ce sees ok eee eees ves 415 
Headache, remedy for....................... 240 


Headache, sick. A valuable study of the con- 
ditions, symptoms, and treatment of sick head- 
aches, by Dr. T. C. Smith 337 

Headache, sick, cause of, by Dr. Savage....35'7 

Headache, sick, remedy for 363 

Headache, various remedies for, by eminent 
physicians 8% 

Headaches from eye-strain, by Dr. S. Weir 
Mitchell . 

Headaches, howto treat, byDr. F. A. ae 


Health and sewage of towns, practical experi- 
ene? with the dry system, by Dr. Alfred Carpen- 
r 


‘ 80 
Health and skill, how to promote, by Dr. be Bg 


George Elliott 
Health, good, how to secure, by Dr. T, L. 
Nichols 117 
Health, laws of, Hnrortance of a knowledge of, 
by Thomas Bond, F.R.C.S..........6. 0000s eee 32 
Health, public. An address before the British 
Sanitary Congress, by Douglas Galton 359 
Heart disease, organic, treatment of, by_Dr. 
William Pepper 172 
Heart, palpitation of, remedy for 56 
Heat, Arctic, of former times, causes of..... 174 
Heat andlight; an interesting paper, by Robert 
Ward 259 
Heat conduction, inhighly rarefied air, byWm. 
Crookes 270 
Heat developed in forging, experiments on.*415 


| Heat, mechanical, equivalent of, sore aran | Wr 


determination of, by Marcel Deprez..... 
Heat from friction, machine to obtain 
Heat, light, and electricity, are eney 

of the same force, by Prof. Elihu 

uable and interesting paper 
Heat in muscular action 


*271 


Heat, mechanical equivalent of, apparatus for il- 
lustrating, Puley’s *13 
Heat, prickly, how to cure 
Heat, radiant, action of anintermittent beam of, 
upon gaseous matter, by Prof. John Tyndall.2'72 
Heat, solar and sidereal, origin of, by Prof. 
Daniel Kirkwood 12 
Heat, solar, apparat. to measure, Ericsson’s.*70 
Heat, solar, printing by X357 
Heat, specific, how determined in liquids and 
solids; how determined in gases; difference 
between the phenomena presented_by the sne- 
cific heat of gases and of liquids and solids ..264 
Heater and purifier, feed-water, Strong’s..*363 
Heater, feedwater, Fromentin’s 


*346 
Heater, feed-water, improved, Atkinson’s.*+141 ! Horses, cart, exhibition of, London 


Hedge cutting machine, new 86 
Meights and distances, inaccessible, methods of 
measuring, by T.E. Candler *313 
Helichrysum rosmarinifolium 
Heliograph, or sun signal, improved, by Tem- 
est Anderson, M.D %*253 
%258 

*287 


eliograph, pocket, Macgregor’s Ekowe. 
Heliostatic star-disks, phenomena deyelenes 


Heliograph, improved, Stone’s 


by G. W. Royston-Pigott................... 31 
ate oucleereyts Leseurre’s............... %*284 
Heliotrope, how to make for geodetic sur- 

VOYVING e522 526 eeces olsee eds Sews-c eee obiaie ees *163 
Heliotype printing plates, how to make..... 205 


Hell Gate, progr. of mining operations at...266 
Heloderma horridum, or Gila monster...*388 
Hemiplegia from cerebral hemorrhage. A cli- 
nical lecture, by Prof. Austin Flint, M.D....130 
Hemorrhage, accidental, simple methods of 
staunching, by Edward Borck,M.D. A valuable 
paper *299 
Hemorrhage, remedy for... ............... 
Hemorrhoids, cure for 
Hemorrhoids, treatment of by injection..190 
Hemp, jute, etc., tests for 
Hemp, new use for 
Henley, W.T._ Biographical sketch of 
Hen ranch, a Maine.......................64. 
Henry, Joseph, by A. M. Mayer. An interesting 
account of Prof. Henry’s life and labors, giv- 
ing the story of his great discoveries in elec- 
trical science and of his other researches, and 
presenting many anecdotes illustrative of_his 
character 247 
Henna leaves and powder, by Dr. Heinrich 
Paschkis *289 
Hens, how to feed for eggs 
Hens, laying, rules for the management of, by 
Dr. A.M. Dickie 230 
Herald Island, the newly discovered 12 
Herbs, pressed, how to preserve, by J. U. Dleya 


2 
Hermes of Praxiteles, restorationof.......*394 
Herring, by Prot, HURCY oii cic si or cares ster 285 
Hleveenoid, by Henry A. Mott, Jr. Description 


of anew product destined to supplant soft and 
hard vulcanized rubber 33 
Hibernation of animals 
Hide, animal, microscopical and chemical exami- 
nation of and its behavior with water, by Carl 
Sadler *356 
Hi 4es, green, how to preserve 
Hides, green, preparation of 
Hides, tradein 
High-grinding, Austro-Hungarian.. 
Highland House, Cincinnati......... 
High School, new, Oxford 
Hill, Sir Rowland, the eminent social and ad- 
ministrative reformer. 


pe Tear ay 19 
ip-joint disease, by Dr. L. A. Sayre 122 
Histology and the cellular theory, by Dr. Ed- 
ward Fournie. A valuable paper, presenting an 
interesting history of the cellular nee of tis- 
sue-structure 137, 140, 142, 144 
History, unwritten, and how to read it, by Prof. 
John Evans. A valuable pacer. 369 
Hive bee, origin of the cells of... 
Hoarseness, recipe for................. 600 
Hog-cholera, or pneumo-enteritis, its nature 
and treatment 228 
Hoist, electric, Hopkinson’s 
Hoist, hydraulic, for docks, Mavillier’s. 
Hoist, hydraulic, Tangye’s 
Hoisting apparatus, Pyott’s , 
Hoisting engine, Williamson Bros.’..... 
Hoisting machinery for vessels, by H. W. Pen- 
dred *23 


Homestead, for fifty cows, prize design. *289 
Homoeopathic law, the rangeof in the practice 
of medicine, by Dr. W. B. A. Scott 
Honey extractor, centrifugal, Emmons’.. 
Honey wasps and their nests x2 
Hoof-cushions, rubber; figures of the two 
kinds of India-rubber hoof-cushions that have 
come into use, and of the device employed for 
fastening them into the horse’s shoe....... *178 
Hooke, Robert. An account of his life and la- 
bors, by C. S. Murra 400 
Hooks, safety, Booth and Sugden’s 252 
Hop analysis principles of, by G. O. Cech.303 
Hop-culture in New York, by E. G. Bissell.105 
Hop-resin, its nature and properties. 220 
Hops, chemistry of a 373 
ic vite on the repeated boiling of, by Dr. sae er 
er 


Hornbeams (Carpinus), the species of....*421 
Hornets and Wasps...........60...ee eee ee ees *382 
Horns, fog, and sirens...................65 4: 341 


Horograph, a new electric pen 
Horograph for schools, Matthey’s 2 
Horse and his fossil ancestry........ sie 
Horse-breaking by electricity... ‘208 
Horse, cart, show at London, with large illus- 
tration of prize animals *328 
Horse-clipping, a defense of 
Horse dentistry. 
Horse detacher, Ehret’s : 
Horse disease, new...............-. 00. eee 
Horse, good, points of. Report of the committee 
appointed by the New England Agricultural 
Society to decide upon rules for guidance of 
judges of horses. An excellent guide in select- 
ing animals 103 
Horse, how to tell the age of 
Horse medicine b 
Horse, motions Of, scientifically considered, with 
22 figures showing the several positions of body 
and limb assumed by the horse in walking and 
trotting, from instantaneous photographs.*158 
Horse, Percheron -- 246 
Horse, perfect, and how to measure him; de- 
serij tion of the celebrated Kentucky Prince, 


ANY HOLSE........ 6. ce cee eee eens sees 
Horse, proportions C ; 
engraving showing the skeleton and outline of @ 
erfect horse, along with name of part, propor- 
Tons, and familiar terms %225 
Horse, race, Blair Athol : . #355 
Horse, race, Iroquois, first American winner a 


Che Dery. % sg..isalicese eco ced ass Bese ys *29 
Horse, race, Martini Henry................ * 424 
Horse, race, Sir BevyS...............5:0008: *185 
Horse, race, St. Blaise..................---- *392 
Horse, race, Verneuil, win’r of Ascot Cup.*136 
Horse, Sefton, winner of the Derby....... *134 


Horse stables, floors for 


8 
7 | Horse, the American, by E. L. Berthoud....311 


Horse, trotting, American, evolution of the. by 


Prof. William H. Brewer.............-..+005- 38 
Horse, trotting, Bend Or................... *239 
Horse, trotting, Don Cossack... ........... X273 


Horse, trotting, Luke Blackburn 
Horses and cattle, carrots as a food for... 
Horses, calculus in, how to treat........ 

Horses, care of, hints on.............. 


been evolved from many-toed ancestors...*188 
Horses, portable food for 


Horses, race, records of the fastest. Table of 
the best time'on record at all distances and all 
ways of going to Jan. 1,1883........ wel teett Caius 3 


74 
Horses, the care of 123,185 
Horses, trotting, celebrated, record of, from 1838 
to 1283 17 
Horse-power and thrasher, Hofherr’s. 
Horse-power, coal per hour 8 
Horse-power, home made, for farm use.*190 
Horse-power of a steam engine, how to esti- 
mate 253 
Horse-power, locomotive versus ...140 
Horse-shoeing. A paper of great interest to 
horse owners, giving numerous valuable hints 
as to the care of the animal’s feet and the proper 
way to have them shod 404 
Horse-shoeing, by D. E. Salmon, D.V.M..174 
Horse-shoeing, principles of, by Dr. George 
Fleming, V.S 205 
Horse-shoeing, t be art of, its history and prin- 
ciples, by Prof. M. Keil 378 
Horseshoes, improved, Thistlewood’s *15 
Horticultural Hall, Centennial Exhibition *3 
Horticultural items: Cultivation of orchards; 
washing the bark ; apples for export ; transplant- 
ing; yellows of the peach; California raisins; 
apples in Massachusetts; hand weeding.....329 
Horticultural notes: Newapples, pears, grapes, 
etc; discussion on grapes: new peaches; insects 
affecting horticulture ; insect destroyers....2'75 
Horticultural notes: New grapes 5 garden use 
of fertilizers; lime dust ; low-headed trees ; liquid 
rafting wax i eed 
orticultural notes: Packing grapes; thinning 
fruit; setting raspberries in autumn; raising 
seedling strawberries; watermelons and musk- 
melons; easy mode of striking cuttings,etc. 46 
Horticultural notes; Planting strawberries: 
hot beds; pears in Missouri; protection of fruit 
trees a’gnst rabbits ; apple orchards of Ohio..63 
Horticultural notes: Velocity of sap; cultivat- 
ing orchards ; laying down grapes ; early peaches; 
Snyder blackberry; killing wasps; worms in 
flower pots; unfermented wine : 101 
Horticulture, electrical, by Dr. Siemens...304 
Horticulture, humbugs in, byP. Henderson238 
Hospital and private practice in San Francisco. 
by H. Gibbons, Jr. Notes on the treatment 0. 
consumption, cough, night sweats, intermittents, 
typhoid fever, malarial diseases, rheumatism, 
neuralgia, heart discases, and jaundice...... 193 
Hospital of St. Eloi, at Montpellier, France, by 
Frederic J. Monat, M.D *30 
Hospital for insane, State, Pennsylvania... .289 
Hospital, German, new, in San Francisco,*359 
Ho spital, Philadelphia, practice and peculiarities 
of treatment at, notes on 184 
Hospital, St. Francis’, New York; notes of prac- 
tice and peculiarities of treatment in, by Dr. G. 
M. Edebohls 
Hospitals, disinfection, apparatus for. 
Hot air drying apparatus, Redfern’s 
Hot air engine, Rider’s 
Hot air engine, the Sachensenberg . 
Hot air engine, Todt’s 
Hot air engine, Van Renne’s.. 


Hot air engines vs. gas and steam............. 3 

Hot air stoves and hot-water chimneys..* 213 
Hotbed frames, how to make............... *271 
Hotbeds, howto make........................ 323 


Hot-blast, mode of operation in iron furnaces, 
by J. lL. Bell 29 
Hot-blast process, Neilson’s. 
Hot-blast stove, Weimer’s X45 
Hotel de Ville, Paris, and its great clock..%3497 
vere of the Patrons of Industry at the Centen- 
nia 
Hot pressing, pe Binet for.. 
Hot water as a plant restorer.. 
Hot water chimneys 
Hot water, therapeutical drinking of, its origin 
and use, by E. Cutter, M.D., with full directions 
for using the remedy, and an enumeration of 
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Laboratory experiences on board the Challeng- 
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method of lacquering various objects, as prac- 
ticed by the Japanese; illustrations of the tools 
employed, etc........ .... ate dhe Sisters a re avatars ore *43 
Lacquer work, gold. Avery interesting account 
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Lager beer, how to make 
Lake basin, Tertiary, new, in the Rocky Moun- 
tain region, by Robert B. Grinnell and Edward 
Se DANG occ Sotiee esis 36.2 v ceeeddeieiieee wae See 15 
Lake, pitch, of Trinidad, by W. O. Crosby.. 1 ft 


Lake Tahoe, physical studies of, by Prof. John 
Le Conte 94, 295 
Lakes, alkaline and boracic, of California, by J. 
A, Phillips. ..........0. 0 see ceee en eeeee teens eens 
Lakes, distribution of in the United States, by 
Prof. John Le Conte 232 
Lamp, Bunsen, theory of, by Prof. Thorpe.. 67 


Lamp, drop, Taylor’s.....................e eee *86 
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MAK G5... isc3 503 5055.56 5.5 s3reie Sissi be 010, S:esp4rpie aldie’e. 3,998.8 288 
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Lantern transparencies, how to prepare..... 424 
Laplace, cosmogony of, by D. Kirkwood... 210 
Laplanders, habits and utensils of........ *162 
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Lawn-making, hints on 
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Lead and its alloys, estimationof. 
Lead, curious facts about 
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ighthouse, tne Dhu Heartach, by David 
Allan Stevenson, B.Sc 24 
Lighthouses and accessories at theCenten. 30 
Lighthouses, illumination of, by Dr. Stevenson 
Macadam 
Lighthouses, Norwegian 
Lighting and heating, co-operative 
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Lily, white, of the Incas: Eschscholtzias: Masde- 
valfia carderi * 403 


Lime, action of on silica in water............. 210 
Lime and its uses.......... 0.0... cece eee eee 428 
Lime cartridges for blasting, how made......416 
Lime, chloride, the Weldon process for...... 206 


Line, hydraulic, artificial, manufacture of near 
AVIS? Ohi soe weet Os Seen atti oe Lieder eas clare 
Lime instead of powder for mining......... 
Limed coal, manufacture of gas from, by J. A 


Prankl ys. occ 330 3. gc seceee cas eos s, Soa thei’ 
Lime-juice, its properties and uses, by Michac, 

Conroy, FCS) cc dic5 ee eaiss Mec hedeee oes wee 75 
Lime-kiln for farmers..................... *360 
Lime-light, by 1. F. Hardwich.............. 281 
Lime-light without oxygen................. 72 
Limestones, soft, how to harden.. ......... 06 
Line shatting, how to adjust, by J. Rose...*190 


Line, straight, how to draw, by A. B. Kempe, 
*84, X85, *86, *87 
Linen chest, in oak, design for 424 


'.imen, purple tint for marking, recipe...... 17 
Lines for ships, Jackson’s..... 78, *96, *102 
Lingo of miners, definitions of................ 181 
Linseed oil and electrified oxygen.......... 241 


Linseed oil asa protection for iron. A paper b 
Mr. William Foster, M 225 

Linseed, varieties of in English commerce, by 
E. M. Holmes, F.C.8............. 0. cc ee eens x30 


Lioness and cubs .............. 0... cece eee ee %*305 
Lip salves, recipes for.....................05. 216 
Liquid fuel as used in Russia....... ...... *403 


Liquid manure for grapes; marketing fruit; 
the root apis; yellows in the peach; smoking or- 
chards unsuccessful; preventing pear blight; 
setting out blackberries; plants in rooms; fruit 
trade at Baltimore; watering plants and trees; 
roses for garden culture 263 

Liquid measure, Monroy’s 

Liquid meter, Helbing’s 

Liquid surfaces, vibrations of, experiments on, 
by Mr. Barthelemy...................e.cceeeee 28 

Eigniaes gases, and solids, by W. Mattieu Wil- 


#3 


BOINB iw asien convince knee ied iMeuae Remens e's 1 330 
Liquids in drops, forms of, by A. M. Worthing- 
TOD. 650556 odes se eee wide sRiak heels Seaeen cic alsitiaiatns x86 


Liquids, speci. gravity, how to determine.* 216 
Liquids, vicosity of, apparat. todetermine.%271 
Liquors, distilled, apparatus to age 2 
Liszt, Franz, sketch of, and portrait....... 
Lithium, atomic weight of, and the characteris- 

tics of its salts 
Lithographic stone, the supply of, whence de- 


VIVO 5. co eee Sasa aid cies SeStanste aie SesieSiatons See’ vinle 81 
Lithographic process, photo, Butter’s... .227 
Lithography, photo,by T. Bolas............ 143 
Lithography, photo, how to practice....... 247 
Lithography, photo, rapid..... say LADEN Bo 84 
Liver-tluke, life history of the............ *390 


ture sind prenoments: by Prof. G. J. Allman, M.D., 
F-BS. 195,196 


Lockjaw, remedy for.....................0055 
Locks, American vs. English 1) 
Locomotion, human, mechanical aids to...126 
Locomotive air reservoirs *19 
Locomotive and tender brake, Hickey’s..*101 
Locomotive, Baldwin, for the Dom Pedro Rail- 
Ways Braaik. cocccce cater oheescie 38 sateeeeee k 
Locomotive boiler, firebrick fire-box for..*1'72 
Locomotive, central-power, Raub’s #304 
Locomotive, compressed air, Beaumont’s.* 262 
Locomotive, compressed air, Beaumont’s, ex- 
periments with.... . 61 
Locomotive, compressed air, Beaumont’s, for 
steel railWayS......... 0. cece eee cece eee eee *317 
Locomotive, compressed air, built for St. 
Gothard Tunnel. ......................0065 *1, x2 
Locomotive, compressed air, improved..*309 
Locomotive, compressed air, for mines, Mekar- 
ski’s %428 
Locomotive connecting and parallel or coupling 
rods, by Joshua Kose x31 
Locomotive, consolidation, Baldwin...... 
Locomotive crane, Black, Hawthorn, and 
CONS ise cies site esos Seance va eu ow ledewieSetee + 54 
Locomotive crossheads, Borsig’s *82 
Locomotive cylinders, apparatus to bore. *281 
Locomotive driving-wheels, contact of on the 


rails, by Zerah Colburn......................6 %26 
Locomotive, Eddy’s 1 KOT 
Locomotive, electric light, Marsh: *179 


Locomotive, electro-magnet.,Davidson’s.*359 
Locomotive engine driving, practical notes 
on, by Michael Reynolds..... 206 
Locomotive engine, electric, how to make, b: 
G. F. Chutter #19 
Locomotive engines, improvements in the con- 
struction of 7 
Locomotive, English, Fairlie’s double-bogie, 3 
It. 6in. gauge, for New Zealand 
Locomotive exhaust-chamber, new, Pollock and 
Wilkinson’s *141 


Locomotive, express, French.... ated %152 
Locomotive, express passenger, for London 
and South Eastern R.R.....................005 x7 


Locomotive, express, pred ae ei RoE 43 
Locomotive, Baldwin, for N. J. Cent. R.R..%38 
Locomotive, 15-inch gauge, Haywood’s.. *296 
Locomotive fire=box, Kaselowsky’s...... *59 
Locomotive fire-box, Pennsylvania R.R....*21 
Locomotive, fireless, Lamm’s 140 
Locomotive, fireless, tramway, Francq’s.*329 
Locomotive, first, the Stourbridge Lion.... 
Locomotive for burning liquid fuel.. ....*403 
Locomotive, Fontaine; a discussion as to its 
merits and the principle involved in its con- 
struction *311 


EACH NUMBER CONTAINS SIXTEEN LARGE PAGES. 
PRICE 10 CENTS PER NUMBER, 


© 1884 SCIENTIFIC AMERICAN, INC 


ARTICLES MARKED * ARE ILLUSTRATED WITH ENGRAVINGS. 
MUNN & CO., 361 BROADWAY, NEW YORK.—IN ORDERING PLEASE GIVE THE NUMBERS, 


376 


A CATALOGUE OF SOME OF THE VALUABLE PAPERS CONTAINED IN THE SCIENTIFIC AMERICAN SUPPLEMENT. 


Locomotive for rack railway near Vienna.*70 
Locomotive for street raitways, Porter, Bell, 

ANG COS: si awe vets ce eine titled ender abrewndoes *73 
Locomotive for underground hauling, aes 


1 
Locomotive, freight, eight-coupled, Paris and 
Orleans R.R ..%148 
Locomotive injector, K ‘ 
Locomotive, how much will it pu 
Locomotive lamp, electric, Sedlac 
Locomotive, links in the history of 
Locomotive, Lion, built in 1829... 
Locomotive, narrow gauge, Fairli 
Locomotive, narrow gauge, new, 
States railways........ 0... cc cece eee e cece ee *53 
Locomotive, novel use of for coal ha 
mine 
Locomotive of 1835, . *386 
Locomotive, oscillating cylinder, Shaw’s.*324 
Locomotive painting, by John 8. Atwater. A 
‘valuable paper............. ..... 
Locomotive, Paris and Orleans R. 
Locomotive, passenger, Austrian 
Locomotive, passenger, Baldwin. . 
Locomotive, passenger, detailedc 
Locomotive, passenger, fast, built by t 
win works for Bound Brook line 
Locomotive, passenger, Glasg: 
Western R.R 
Locomotive, pass , 
and South Coast R.R... .. 
Locomotive, passenger 
John Orton....... 
Locomotive, 
France...............0005 


Locomotive rea 
WOT Se Neha serine Fis arse, cetteinne anatase’ Sake oe esas 
Locomotive, road and agricultur 
Steevens’ 
Locomotive, road, for the Eng 
Locomotive, road, improved 
Locomotive, road, new, Marshall’s...*56, 
Locomotive, road, eight h. p., Armitage and 
Ruston’s..../...........0000e he aiesaee nescence 
Locomotive shunting.. .. 
Locomotive, six-coupled, onthe Lancashire and 
Yorkshire R. R. *269 
Locomotive, six-coupled tank, Call....... *215 
Locomotive, special type, for the Western ry 


way of France ; 
Locomotive, tank, Dutch Rhenish R.....*304 
Locomotive, tank, for narrow gaug‘es, Swed- 
BS a eccrgtee aes ag ci hace ties ai eae eaidjcreru eaten. arePaed x41 
Locomotive, tank, for the 
two-foot gauge railroad...... 
Locomotive, tank, improved 
Locomotive, tank, Swiss. 
Locomotive, tank, 16-ton, ..%*166 
Locomotive, traction, for common roads, Ko- 
bey’s *6 
Locomotive, tramway, Brown 
Locomotive, tramway, compressed ...%248 
Locomotive, twin, with freight platform_be- 
TWOOMN ics eevee ce atta eide stance ee ces eb tes sed *171 


Locomotive 3 breaks down. 
A valuable practical paper, by F. C. Smith, giv- 
ing plain directions for the management of the 
locomotive in accidents of various kinds....314 

Locomotive wheels, hammer for bossing.*320 

Locomotive, 10-wheel, and tender, ae aS Ay 


Locomotive, 12-wheeled, for the Lehigh Valley 
Railroad ij ane. wet a iacenPen ste baad X347 
Locomotives, advance in the price of . 
Locomotives, American, in Australia 
Locomotives, American vs. English. . ae 
Locomotives and carsof the N. Y., West Shore, 
and Buffalo RR... 1... eee eee eee ences 411 
Locomotives and railroads, earl 
Historical sketch by Frank C, Smith....... 
Locomotives at the Centennial Exhibition; tab- 
ular statement of leading paras regarding 
details of construction, with 18 outline figures of 
the various types shown....................46 *35 
Lecomotives, axle-cranks of, apparatus for 
squaring and measuring.................... *284 
Locomotives, big; weight and dimensions of the 
heaviest freigitt and passenger engines in use in 
this countr. P 
Locomotives, bogiesystem of............. *215 
Locomotives, compressed air, fortramways, by 
Sir F. J. Bramwell......... 0.00.02... eee eee *357 
Locomotives, consolidation and American, 
Bald Withs.i0.60. 2c: Sin ods oes sleet oSae ie ened eee *24 
Locomotives, English and American 
Locomotives, express, passenger, Great West- 
ern Railway, London *58 
Locomotives for ascending steep grades, Cot- 
PLAINS: F005 Face kic eles serdidewera So Bsiei Sante ee eo *363 
Locomotives for 
GUN BLES osc ois corded occa tins adored seb ecse ee ts 
Locomotives for the St. Gothard Railw...*384 
Locom votives for 18-inch gauge at Crewe works, 
England *44 
Locomotives, fireless, for tramways, by G. 
Lentz *361 


American. 
*3'71 


Locomotives, passenger, fast. 252, 301 
Locomotives, passenger, Midland Railway, 

Eng., with particulars of dimensions, consump- 

tion of coal, and performance..... .......... QT 
Locomotives, railway, Chinese. 
Locomotives, recent improvements in 
Locomotives, smoke-preventer for, Ralmberr 


Locomotives, standard, parallel-rod for, of the 
Lake Shore and Michigan Southern R...... %*295 
Locomotives, Stephenson, the first....... *290 
Locomotives, tank, of the London, Chatham, 
and Dover Railway, Eng.; full particulars of di- 
mensions and mode of construction......... *23 
Locomotives, tests of on Boston and Albany 
pallroud for performance and consumption of 
ue 
Locomotives, traction of, rule for oslenle es 3 


Locomotives, tramway, Brown’s......... *¥22 

Locusts asfoodforman, by D. A. Lyle...... 397 
Lode, Comstock, by A. P. Schack............ *73 
Lode, Comstock, by J.8. Hittell.............. *29 


Lodge, etc., proposed, on recreation grounds, 
Sydenham *114 
Lodges and cottages, designs for 
Lodges, English 4 
Log indicator for ships, De Normanville’s....*96 
Logwood, A lecture by Prof. George Jarmain, 
showing the nature and extensive uses of this 
valuable dyeing material, methods of prepara- 
tion, chemical conditions of its coloring princi- 
ples, the variouscolorsit iscapable of producing, 
together with the latest and best recipes for the 
practical use of the dye....................085 54 
Logwood, apparatus for extracting. 
London, éarliest map of...................... 41 
London, growth of, By J. W. Bazalgette....426 
Longevity, or the natural duration of life, by 
Dr. W. B. Richardson 31h 
Longitude and ship’stime... 200 FQOT 
Longitude, methodsof ascertaining, by William 
Billisy WORGAGS 320i. cccccaicateacs at siden acer bode 390 
Looking=glass frame in oak, design for..*206 
Loom alarm, stopper, Demard’s.. *90 
Loom, buckskin, Gulcher’s. 
Loom, carpet, Gates’........ 
Loom for elastic rubber fabrics. . 
Loom harness, new, Crowell’ 
Loom, improved, Keighley’s.. 
Loom, positive motion, new.. 
Loom, power, for delicate fabrics.. 
Loomestopper alarm, Demard’s............ * 


EACH NUMBER CONTAINS SIXTEEN LARGE PAGES. 


PRICE 10 CENTS EACH NUMBER. 


Looms, revolving box for, Mounier’s. . 
Looms, take-up motion for... 
Low-water alarm, Kenyon’s....... *20 
Lowell, Mass., founding of, by Jas. Parton..201 
Lowell, statistics of wages and living in..... 190 
Lubricants. A valuable paper, giving formulas 
for any paonted and non-patented composi- 
tions for lubrication.......................0085 
Lubricants, testing, a bs 
Lubrication, by Prof. R. H. Thurston 
Lubricator alarm signal... we 
Lubricator, improved.......... 
Lubricator, pu sating, Paulso: 
» Ro 


Maize, rice, and barley, composition of ..288 
*107 


Majolica tiles.. 
Malaria, by J. H. y, M.D. A report of 
i investigations of paludal exhala- 


microscopical 
tions, and the night vapors rising from the desic- 
cating, freshly exposed soil of humid grounds, 
new prairie lands, and peaty bogs, and from the 
drying beds of streams, ditches, and lakes in 
malarious districts, resulting in the discovery of 
what appears to be the causeof intermittent and 
remittent fevers; with remarks connected with 
their pathology and treatment.. ..378, 379 
¥380, #381, #382, 383 
by Johns. Hit- 


Lubricator. le’s.. Malaria not of vegetab. 


Lubricator, self-acting, 
Lubricator, wheel-flange 


e 
Malarial po 
Lubricators, improved, Ree 


Lubricators, steam pressure. . Mallets. 

Lucern, value of as a farm crop Malt ca 

Lucidity, by Matthew Arnold.. Malt cleaning machine 
Luck, fallacies about, by Rich, Malt crushing mill.. 


Luke Blackburn, the race-horse...... 
Luiber drier, Excelsior and Chicago. . 
Lumber flumeés, construction, cost, etc....1 
Lumber fiumes, mountain, remarkable, of Cali- 
tornia *95 
Lumber, how toseason. 
Lumber, straw, how mad 
Luminous paint, Balmain’s, 
merits, etc.; a lecture by C. W. Heaton...... 
Luminous paint, how to make......... 
Lunar lessons, by R. A. Proc 
Lunes, formula for.... 
Lung, chemical, Neale’s 
Lungs, artificial inflation of, apparatus for... 
Lyceum, or library, design for............. 


Mw 


(5 Co) Se eee ene 
Mammary inflammation, treatm’t by ice...194 
Man and evolution, by Prof. B. F. Mudge..*215 
Man and his structural affinities, by A. R. Grote, 

A.M. A valuable and interesting paper...*148 
Man and woman, an anthropological comparison 

of the two sexes, by G. Delauna; 
Man, antiquity of; abstract of a paper by Alfred 

R. Wallace . 49 


Macadam vs. cedar block for roads... ......265 
Macaroni and vermicelli mach.,Metzger’s.*170 
Machine tenders, young, hints to, by an old 

paper maker; practical instructions for the 


Man, antiquity ofin England... 
tending of and caring for paper making machin- 


Man, antiquity of, present phas 


ery. A valuable paper..................000 eee B.. Dawkins. iiiiisscsecg cides ess 
Machine tools at the Centenn by Joshua | Man, appearance 
OSC v6 area nie'c bo soa bhi Riv we ad bana Sede whieh ne bees *44 Redding.... 


Machine tools, Pratt & Whitney Co.’ 

Machine work, alteration of the form of during 
manipulation, cause of and how rectified. A 
valuable paper, by Joshua Rose.............. *1 


n Europe, by Prof. J. . 
Wanasa species, origin of, by R. Owen......3 
Man, Pliocene, by Dr. C.C. Abbott..... 

Man, prehistoric, in Germany. . 


Machinery, balancing of. A very valuable | Man, prehistoric, present and 236 
practical paper, of importance to all machinists, | Man, statureof........ 105 
and superintendents........................ *368 | Man, the spiritualin........... 192 

Machinery, coal cutting. ..114;} Manganese alloy, recipe for 210 

Machinery from an insuranc of view, by | Manganese and its useS....... .............. 401 
As J. WALCTB 0. occa secs tine cba teaennare’ 9 205 | Manganese, black oxide of,asa by 

Machinery, how tophotograph 373 J. De Valmagini........ 0. eee cece cece eee 82 

Mackerel, frigate, afish new to th Manganese bronze, by P. M. Parson: 422 
COBSES sais ice eee Ba etd yok core eaten Manganese bronze, malleable, for guns..... 31 


Mackerel, Spanish, an 


Manganese bronze, new, Parsons’.49, 51,187 


by Chas. W. Smiley................0..05 ceeeee 50 | Manganese, estimation and separation of, by 
Madness, method in......... ........ eee e eee 99} NelsonH. Darton................... cece eee ees 324 
Magic cabinet, envelo boxes, and portfo- | Manganese, estimation of by titrati 

lio, how made.. *3 Sarnstrom... 
Magie cabinets, how constructed........... *290 


Magic lantern, new enlarging lens for, by J. H. 
Dallmeyer.................. seas 3 %*236 
Magie lantern, reflecting, improved, by J. B. 
Knight. Howto construct an exceedingly cheap, 
useful, and convenient lantern by which images 
of paper, photographs, engravings, drawings, 


copper, tin, 
and zinc, and their characteristics and applica- 


293 
. the pos: 
. V. Deshayes...............-. cece ee eee 31 


by 


Manholes in pipe sewers, approv’d forms.*419 
Mann, Horace, biographical sketch of by Mrs. 


MAIN 55.05. sc doves 5ostee.$ arsinid oie 08/6. Oe's ouhiaa.o Smimeigrdss deere 
mond, M.D 
Magnetic ‘‘after-effect,” by F. Auerbach... 
Magnetic balance, Brunner’s............ *386 
Magnetic balance, by Prof. D. E. Hughes...429 
Magnetic capacity, by Messrs. Treve and Du- 
PASSION? 63. estos tiaielh woe oho kode e eB POE oie ees ce 56 
Magnetic circuits in dynamo and ee eee 
electric machines, by Lord Elphinstone and Chas. 
W. Vincent.......... 0. cece ee eee ee *211, 230 


M. Hopkins 
Mantel, design for... . 
Mantelpiece in walnut, design for.. ‘259 
Mantelpieces and grates, ornamental ..*367 
Manufactures, supremacy of Americain...190 
Manure, alkali waste as................. 26 
Manure,barnyard, value of............ : 


Magnetic disturbance, auroras, and earth cur- | Wanure, boneand horn, how to - 75 
rents, by Prof. W. Grylls Adams. Aninteresting , Manure cellars andsheds 260 
description of the instruments used in a mag-| Manure, cotton-seed, etc. a 


netic observatory, with an account of some of 
the more recent observations of magnetic dis- 


oO 
Manure, experiments on with rye, wheat, pnd 
turbances with the improved methods now 


Manure for gardens, chea 


BVAUADIC O26. cies a! Sh Sas cin ance ce eee tek eo 20 | Manure of hens, value of....... Ls 
Magnetic field, chemical action in, by Ira Rem- | Manure, poor peahe: by K. Walter............ 322 
SEN.........-.. nile ages Nias aie Civils con reeespecees 293 | Manure, liquid, experiments inthe use of. ..239 
Magnetic inclination and declination, appa Manure, raw, disposal of............ So's wsaigecis 27 
ratus to determine..............cce eee cece ee *160 | Manure, relative value, and howto apply: 274 
Magnetic music teacher................. *373 | Manure, stable, thirty-eighth year of a farm 
Magnetic needle, inclination of, first discovery | __without................0 0. cece eee eee e ee eee eee ee 254 
OL oie ceed eee hed Magned eRe seen le ke ae ee oe *366 | Manures, potassa in, determination of...... 362 
Magnetic needle, use of in searching for mag- | WManures, valuation of....................0005 W5 
netic iron ore, by Prof. J. C. Smock.......... Manuscripts, Moabite..................... *401 


Mantides, and empusee or May-flies....... 85 
Manzolini, Prof. Anna Morandi, by Madame 
Villarsi 124 


France................05 
Magnetism 
Magnetism, effect of intoughening iron.... 
Magnetism, evident, in iron and steel, cause of, 

by Prof. D. &, Hughes, F.RS........ 390, «393 
Magnetism, influ. on electro-deposition..*411 


Magnetism, influence of on the tenacity of 19 
AVON 2 33264 ccstedtin taste cag beset odeatet Meces %*221 | Mares, period of gestationin.................. 298 
Magnetism of soft iron cylinders, influence of | Marine engines, Young’s improvem’ts....*64 
POV ON oo ees tives caterer eo secs Se RaN ee wees Marine propulsion, improvementsin....... 69 


Magnetism of the earth, effect uponof the sun’s 
rotation and moon’s revolution.............. 17 
Mee uetnas practical experiments in, with spe- 
cial reference to thedemagnetization of watches, 
by Alfred M. Mayer. An interesting explana- 
tion of the facts and principles of magnetism, 
illustrated by experiments made with easily con- 
structed SP DATS, and a description of a simple 
method of demagnetizing a watch, without de- 


Marine propulsion, theory of................. 
Marine work, use of concretein . 
Marking ink, purple, for linen, recipe..... 
Marquetry deSigns, Italian.............. wales 
Marquetry for chess-board table............ x6 
Marquetry ornaments, designs of A.Schill. *66 
Marquetry ornaments from Florence..... *136 
Mars, another world inhabited like our own, a 
Flammarion. An interesting paper.*1'75, 1 ae 


tachingit from its chain............ *206, *207 | Mars, by T. W. Webb....................55 weed 
ee pare phenomena imitation of by equa Mars in autumn of 1877, byR.A. Proctor...*85 

and gaseous currents, by C. Decharme.....%418 | Mars, the moons Of.................... 0.02208 93 
Magnetism, phenomena, of compared with me- |} Mars, the Physical configuration of, by Prof. W. 

chanical vibrations, by M. Stroh........... *379 Harkness, U.S.N......... 0. ccc cece cee ee eens 227 
Magnetism, terrestrial, a new theory of, by | Marsh fever, sulphur a prophylactic of 

Profs. Perry and Ayrton.... ...... ......... 177 | Marshes, drainage of, by C.E. Hollister.. 
Magnetism, terrestrial, some points connected | Warshes, salt, reclaiming, by W. Clift 

with, by B, Stewart. ....0....cscccseecaveresen 240 | Wascaret, the............0 ccceeececseeeeeeee 
Magneto-electric generator, De Romilly’s. Masdevailia, spectral.... 

* Mash for horses, reci 


Magneto-electric gyroscope 
We machines (see Electr c ma- 
chines). 


Mash-tuns, false bottom for, Cave’s 

Mason, William, the locomotive builder, bio- 
graphical sketch, with portrait. 

Masonry and brickwork, by J. C. Jefferson..148 

Masonry arches, 2 

Masonry buildings, methods of moving...*404 


Magneto-electricity for telegraphy........ 28 
Magneto-induction machine, by Dr. Eduard 
Zetsche . 33 


Magnets, action of upon the voltaic arc, by, Th. | Masonry, stone, and building stones, nomencla- 
Du Monceel........ puede diets aeee es eased? DEA || CULO OF. oo... cs hee ss soe ieee ences tens o. #11 
Magnets, bar, spirality of the energy in, by R. | Masses, large, moving, byA. Rochas*367,*417 
C. Shettle, M.D.... Mastic, bituminous, applications of.. ..-- 276 
Magnets, electro ee Mastodon, recent extinction of.... .. 316 
Magnets, electro, and induction coils, improve- | Mastodon, skeleton of, foundin Kentucky.357 
MONS IN. iis is ceediecectissavsieasccesdacasas Mast, hollow, for yachts...................5065 297 
Magnets, floating, experiments with, illustrating | Masts, experiments on, Kirkaldy’s. ..*96 
the action of atomic forces, molecular structure | Matches, friction, asa cause of fire. . ..353 
of matter, peopel isomerism, and kinetic | Matches, how made, byJohn A. Gar An in- 
theory of gases, by Prof. A. M. M: *129 teresting paper...............ee ee eee ee ee . 84 
Magnets, luminosity of, by J. T. Spragu MWlate in Brazil........ 0.0... cece cence eee e eee es 396 


Materialism a 2 A paper by Dr. 
Henry Maudsley, showing that ‘‘ materialism,” 


Magnets, powerful, howto obtain 
Macnitying power, highest ever reache when properly understood, far from being a 
Mahogany, its native country, mode o: menace to morality, only sets before man a 


higher intellectual aim than he is ever likely to 


Maiche, Louis, biog: reach by spiritual paths....................... 197 


BY ALG. 28 toes a Dae, s srsteies, os oil ceria oloynia'e w)a § ese aides *386 | Materialism, hylozoic, by Dr. R. Lewins....291 
Mail bag catcher, French.. Mathematics. Inaugural address by Professor 
Maize, manufacture o Arthur Cayley before the British Association, 

Harland, F.C.S. .:.05....... 0 cece cece eee ee eens 1883. A valuable paper................ 2.6.05 407 


© 1884 SCIENTIFIC AMERICAN, INC 


Mathematics, influence of on the 
physics, by Prof. Arthur Schuster 
Mathematics of construction.... 
Matter and life, studies of, iy Z 
interesting discussion of the discoveries that re- 
cent science has made concerning the relation of 
force to matter, and the connection between 
hysical agencies and manifestations of life. 2'7 
atter, constitution of in the gaseous state, by 
Ch. Adolphe Wurtz........... cecceeeeee ee eens 156 
Matter, fourth state of, a refutation, by Dr. J. 
Pullin 6 i vcce Su seees vate eee i ses 
Matter, fourth state of, explana’ 
nomena of, by Dr. Zoch 
Matter in sonorous vibration, apparatu: 
the chemical stability of.. 
Matter, nature of the e 
KO W1OS 0 os ccs fete eiag osha dec exadocat es eeu sk 419 
Matter, ona fourth s - NG Crookes.238 
Matter, inner constitution of. 
address by Prof. G. D. Liveing............... 356 
Maxwell, Jas. Clerk, biographical sketch, with 
portrait.:.............. *314 
Maxwell, Prof. Clerk. 
Meal cost of per bushel... 
Measles, a lecture, by Dr. 
Measure, liquid, ounoy 
Measures and weights, Internat’! Bureau.*407 
Measures, electric, unities of, decision on...312 
Measurement, base-line, by W. B. Whiting.149 
Measurements, anthropometric............ 190 
Measurements, minute, of modern science. A 
valuable and interesting series of articles, by 
Prof. Alfred M. Mayer, treating of the accurate 
determination, at the present day, of such quan- 
tities as lengths from 0°01 of aninch to 0°00001 
of an inch and less; of durations of time from 
one second to a few billionths of a second; of 
temperatures ranging througha few thousandths 
of a degree; and showing ina popular way, and 
by the aid of diagrams and illustrations of appa- 
ratus, how these measures are made. 
I. Some ideasin regard to the size of the magni- 
tudes which it is proposed to measure....... 56 
II. The micrometer screw; its scientific and prac- 
tical ge catone aidisls wdiiats bearajelee aiarcichale susie eo x5 
III. Method of measuring by means of the micro- 
meter screw furnished with contact level...*60 
IV. The spherometer ..*62 
V. The reading microscope, or micromoter micro- 
scope *64 


progress of 
..333 


to study 


-%2 


the measurement of minute lengths....... 
VII. The vernier and vernier microscope. 
VIII. The cathetometer and its practical applica- 
TONS 2085055 0 Penn Ss 77 
IX. The dividing engine a 
ing accurate linear scales 
X. Construction of a perfect screw; manner of de- 
termining the pitch of ascrew; and on our stand- 
ards of length and weight. ................... #92 
XI. Application of rotating mirrors to the meas- 
urements of minute lengths, angles, and times. 
1. Saxton’s reflecting comparator.. ......... *96 
XII. 2. Saxton’s comparator applied to the com- 
parisons of standards of length... .. ¥103 
XIII. 3. Saxton’s mirror applied to the observa- 
tion and measurement of the changes in the di- 
mensions of iron and steel bars when me tries 


ther- 
*100 


tize 
XIV. 4. Saxton’s comparator applied as 
mometer ................5. . 
XV. The horizontal pendulum 
XVI. Determination of the number of 
made in a second bya tuning fork, with exam- 
ples of the use of the latter as a chronometer to 
mark and register intervals of time. *160 
XVII. On Wheatstone’s experiments to measure 
the velocity of electricity and the duration of 
the electric discharge 165 
XVIII., XIX. On the experiments of Feddersen, 
Henry, Rood, and Mayer on the nature and du- 
ration of the electric discharge....*168, *175 
XX. On measurements of the lengths and the 
waves of light; preceded by accounts of the un- 
dulatory theory of light and of the phenomena 
of diffraction and interference of light..... *177 
Measuring apparatus, electric light, by R. 
Sabine. 22 levees cecewe ts ee eee teeutedean ews *x387 
Measuring apparatus, electrical 2 
Measuring apparatus, new form of for a la- 
poof spectroscope, by J. E. Reynolds...122 
Measuring apparatus, Willis’.............. *185 
Measuring devices. Descriptions of various new 


a 


gauges, recorders, and indicators....... ... *200 
ensure inaccessible heights and distances, 
methods of, by T. E. Candler............... *313 


Measuring instrumens of U.S. Coast Survey, 
and how used in making charts, determining the 
TIDES LG 5 ois acs Saco dc gyms cation 2 St anjaseoebnse's X2 

Measuring machine, Sweet's... .......... *2 

Meat, fresh, shipment of in refrigerated shame 
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Meat, fresh, trade in between New York Rn 

Meat, preservation of, various methods. . 

Meat, preservation of by carbonic acid. 

Meat, raw, how to prepare for invalids. 

Meat transport from New Jand 

Mechanical drawing (see Drawing). 

Mechanical drawings, a new method of keeping, 
by GC. T Porter oo.6.3 cats feeavees sees Pee .. 312 

Mechanical engineering, some of the devel- 
opments of during the last half-century, by Sir 
Frederick Bramwell, F.R.S. A valuable and in- 
teresting paper read before the British Associa- 
VION eos oss ceca Sot aisle gos bare Sawa ca ekg esses 312 

Mechanical engineering, our progress in, 

HH. THUPStON 6. oso eeide eee eels b See ees 
Mechanical labor of one man...... 
Mechanical movement, a simple 
Mechanical movem’ts, new, by H. K. Porter. 64 
Mechanical science$ address by Sir William 

ATMSLTONED. oo. eee scence cect cecacweeseneanads 307 
Mechanics, amateur: a treatise upon tools and 

appliances for amateur mechanics, including a 

cheap and easily made lathe, drills, and drill- 

ing; tempering; drill chucks; work supports; 
different modes of centering ; different ways of 
steadying work; chucks and chucking; turning 
and boring tools; easily made slide rest ; rotary 
cutters, saws, and milling tools; metal shaping; 
wood working attachments for the foot lathe; 
chasing screws; knurl and knurling; spinning 
metals, with examples of work and tools; lens 
making, full description of tools and methods for 
small lenses; glass Re ode 3; work in burnished 
brass; tools and methods completely illustrated 
by a large number of engravings.*311, *312, 
%313, %317, 318 

Mechanices, practical, a series of life sketchesin, 
showing the proper and improper methods of 
USING TOOIS so ose w ease Sekeweai eae ee aka + bus oo *88 

Mechanism of a vertical attitude, by Dr. A, 
NiCO1AS «oo ii. icon canine Soe ete ee ce siee Sees ne eee *395 

Medals, how toreproduce................... 310 

Medical Buildings, University of Halle.*308 

Medical electricity, by Dr. E. G. Loring.. 5 

Medical notes in Siam, China, and Japan, by C. 
W. Vrooman, M.D........... 0... cee eee eee 

Medical profession, hygienic and therapeutic 
influence of habits and character in. A paper by 
Edward T. Tibbets, M.D....................055 11 

Medicated ice, by Dr. J. V. Mott............ 

Medicinal plants, cultivation of at Hitchin, 
England, by E. M. Hoimes . 107 

Medicine bit for horses.. 

Medicine, connection o 
with, by Prof. Huxley...... 

Medicine in small doses, 


al 
350 
Medicine, the early practice of among women, 

Prof. H. @. Bolton... 
Medicine, the range 

by_Dr. 
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Medicines, proprietary, formulas for....... 342 
Megatherfum Cuvieri, the................ 25 
Meiso, the most important food of the Japanese, 

by Prof. D. P. Penhallow.................. 0... 319 
Melainotypes, varnish for................... 119 


Melograph, or music-registering apparatus, 
Roncalii’s e274 
Melting-points of metals and other substances, 
new method of determining, by Dr. Himly.. 71 
Melting points of the elements and their coeffi- 
cients of expansion by heat, by,T. Carnelly..194 
Membrana tympani, rupture of. A clinical 
eDrccesentesetecs zn 


Mennonites, thrift and progress of......... 2 
Mental action, automat. by Prof. J.M. Long.233 
Mental depression, prolonged,disorders arising 

from, treatment of, by J. H. O’Reilly, M.D..144 
Mental illusions -122 
Menthol crystals, preparation of........... 367 
Menthol for relieving pain, by D. M. Cammann, 


elatino-bromide 
ercury, a delicate test for. 
Mercury, bichloride of 


Mercury, detection of minute quantities, appa- 
TACUS POP ies occ co eeice w estes ds es Coe stewie verens oy 
Mercury, diiodide, effect of heat upon, by G. F. 
Rodwell......... .... esa cciaien wi vasocee ne Oe dccises 16 
Mercury distiller, new, Clark’s. -%423 

Mercury, how to distill..................... *2 


1 
Mercury intensifiers, by C.I. Burton and A. P. 
TURING ous osc onde Cagy agus Fy OR GeT Le aon hana oe 319 


Young, M. 
Mercury, purification of, apparatus for, Meyers. 


Meridian line, how tofind, by R.W. Meberiand 
eres true, how to establish, by Prof. L. M. 
au 


DOs Seeanewien seamen eteee the tees ceased *360 
Mesmeric experiments, by Dr. Beard... ots 
1159 


Mesquite bread 


Metal, Babbitt, recipefor................ 

Metal casts of insects, etc.,how to make....311 

Metal, fusible, recipe.......................00e 159 

Metal, gun, strength of, experiments at Ports- 
mouth 100 


COCK YALE 0 esoys. scien ciolelars cies's Has Sinigineesyeiee 
Metal, new, actinium. : 
Metal, new, gallium.............. 

Metal, new, gallium, discovery of. 
Metal, new, Norwegium............ 
Metal, new, zircon...................065 ‘ig 
Metal’planers, gearing for, Bilgram’s.... 


ton. 
Metal, wood, and stone working machines at the 
Philadelphia Exhibition, by J. Anderson....114 
Metallic alloys, method of imparting resonance 


to, by Prof. B. Silliman................0.2+0005 
Metallic chlorides, preparation of, by C. W. 
Watts and C. A. Bell 147 


Metallic rings, appar. to make, Taplin’s...*28 
Metallic sulphides, new properties of....*212 
Metallic surfaces, coating of with platinum, by 
the Dode process............ Se Panes 17 
Metallic solutions, reduction of by means of 
ases, etc. by Dr. G. Gove............ epee : 
wiotallifeco us deposits, origin and formation 
of, by M. Dieulafait........................005 394 
Mere loid elements, Pictet’s proposal to disso- 
CIALE cco uice eco eates diesen lsmeeee waaecieec os 
Metalloscopy and metallotherapy applied to the 
treatment of hysteria, by Prof. Charcot..... 0123 
Metallotherapy;3 treatment of disease by appli- 
cation of metal to the skin.................06 82 
Mew Morgical processes, recent, by J. ae 
HAPS S245 sae Poe weiod sock awe coe eee wee c dare 
Metallurgy, goldand silver, in the United States, 
rogress of, by T. Egleston................... 333 
etallurgy, nickel, progress of, by W. P. ry 


96 
Metallurgy, photo-electro, by W. Watts. A val- 
uable paper 220 


the; 
by. 262 
Meétals, annealing by electricity, machine for, 


Warrington’s...........c ccs e cece eee e cece ceecee *9 
Metals, anti-rust coating for..... 235 
Metals, bars and plates, testing............... 428 
Metals, blow-holes in, remedy for........... 192 
Metals, casting, centrifugal apparatus for, Tay- 

lerand Wailes’...............0.scsesseesecoes %299 


Metals, certain, fluid density of, by Prof. W. C. 
Roberts and T. Wrightson.................... 303 


Metals, changeof volume ofin bong dae -- 427 
Metals, coating with other metals, Morewood’s 
PO GORS &:cisie-c ies oteresase o/e/ereiojevere oiaiess Stohas Sisse Sioieie sie'sber 63 
etals, comparative toxicity of.............. 321 


Metals, determination and separation of by elec- 
trolysis by Messrs. Classen and Von Reis.....299 
Metals, determination of the equivalents of b: 
means of their sulphates, by H. Danbieny...41 
Metals, effect of water and solutions upon...206 
Metals, electro-chemival analysis of....... *265 
Metals, electrolytic determination of, by Ludwig 
Schecht...............0.eeeeee sofida Uae coe oatte 239 


ments on, by A. E. Outerbridge.............. 
Metals, enamel mixtures for.................. 
Metals, expansion and contraction of, Mayer’s 

apparatus for measuring...............0.065 * 


0} 

Metals, fuston of by electricity............. %2 
Metals, galvanic deposition of, change of volume 
accompanying, by E. Bouty. 288 
Metals, heating in vacuo by an electric current, 
henomena of, by Thomas A. Edison........ 194 
etals, how tochaseand knurl........ aga 
Metals, modern tools and cutters for, and sys- 
tems of cutting, by W. F. Smith. A valuable 
Cy ee ee ere eetageceee *394 
etals, new method of coating with tin...... 135 
Metals of the ammonium gulphide group, method 
of pero 211 
Metals, of the platinum series, preparation of in 
astate of purity, by G. Matthey.............. 183 
Metals, precious, the world’s production of.361 
Metals, precious, total yield of the earth since 
the création ......... 0... cece cseceec ee eeen cones 141 


Percy, M. 05 
Metals, resistance of, by Prof. Thurston..... 15 
motels spectra of, at the base of flames, by a 

ou, 


apparatus for detecting.............. Pema sen 
Metals, tempering of by compression, Cleman- 
GOt’S PYOCEBS... 21... eee eee eee cece eee e eee ees 360 


Metals, various, method of tinning.......... 
Meter for electric currents, Hopkinson’s...*381 
Meter for liquids, Helbing’s.................. 
Meter (see also Gas, Water, Velocimeter, etc.). 
Meter, water, Frager’s...................055 *%259 
Meter, water, Richards’. -..%16 
Meter, water, Schmid’s...................... 
Meters for power and electricity. A lecture by 
C.V. Boys, explainingin plain and untechnical 
language the structure of measuring apparatus 
for power and electricity, and the manner of 
USING CHEM 6 iis stasis ie a cee ess dine oe ce oe es *404 


Meters, 
LC) (5) 6 a er Ee ne 
Meteoric dust, in Italy, observations on....249 
Meteoric stones, life on, abstract of a paper b; 
Sir W. Thomson.................ce eee cece eens 98 
Meteoric waters, crystallization of..... KQT 
Meteorite, remarkable, Emmet County..... 239 
Meteorite, remarkable, at Estherville, Iowa, b 


C2. SHOpar o.oo ciessie see ceicles steele sess yee 19 
Meteorite, Stalldalen, 1,500 feet in diameter, by 

Prof. Nordenskjold.....0...ccccccceeeeesesee es i 
Meteorite, the Soko-Banja.................. 


*20 
Meteorites, gases contained in, by Prof. A. W. 
Wright...... bao pass a cicloro acs cle.c.sie’eie/ Dia Sele: Soe ciclo 1 
Meteorites, huge, discovered by Nordenskjold 

in Greenland ¥32 
RECECOFRUERS remarkable, shown at the Centen- 

nial. 320.235 ainda Savtisqe in trosaeghera cid Suadlarsnalaiauasibvajee 
Meteorites, structure and origin of, abstract of 

a paper by H. C. Sorb q 
Meteorograph, printing, Theorell’s........ *38 
Meteorological observatory, Mt. Santis* 416 
Meteorological registers, by Be 3 


Meteorology, maritime, by T. B. Maury. A 

paper of great interest to allnavigators......2'70 

Meteors, an interesting account of the various 

theories that are and have been held vemaraing 
em 


Meteors, by R. J. McCarty.. 
Meteors, Prof. Peirce on 
Meteors, relation of to comets, lecture by Prof. 
A, A NOWtOD wo bse nsieGon coke cee 172,173 
Methyl aniline manufacture, amprovourents a 


Methyl chloride, preparation and uses....239 
Metric system: is it wise to introduce it into 


our machine shops? by Coleman Sellers..... 268 
Metronome, pianograph, Hodgson’s...... *350 
Mexico, ancient palaces of............ -%316 
Mexico, Aztec ruinsin....... X226 
Mexico, ruins in at Palenque.. %205 
Mexico, sacerdotal palaces of. *270 
Meydoom, pyramid of........ ety Agnew awa *321 
Mhowah, or Mahwah, an Indian food tree...284 
Mica veins of N. Carolina, by W. C. Kerr...* 305 


Microchemical reactions, by Dr. A. Tschirch. 


361 

Micrometer for microscopes, Burch’s.....*152 
Micrometer toread barometer curves....*198 
Micrometer screw, its scientific and practical 
applications, by A. M. Mayer................. *58 
Micropathy, by Dr. John W. Maclean...... 283 
Microphone, asimple........ ........ ... ¥163 
Microphone, action of, Prof. Jas. Blyth..*366 
Microphone, an easily constructed... ... %420 
Microphone and telephone, some modifications 
of. Anillustrated description, by Geo. M. Hop- 
kins, of several simple and easily-constructed 
forms of the microphone and telephone in which 
the defects inherent to the ordinary styles of the 
Bppara tis are obviated..................... *163 
Microphone, cheap, for domestic uses....*347 


Microphone, theory of....................5. 239 
Mierophone, theory of, new researches on, by 
Dr. Julian Ochoswicz................. fstnees OF 
Microphone, torsion, Dunand’s. 
Microphone transmitter, Wredin’s.. 6 
Microphone, Wheatstone’s, a modification of, 
and its Seno to radiophonic researches, 
by Alexander Graham Bell * 
Microphonic contacts, interesting experiments 
on, by Mr. Strob............ ee cece eee ences *389 
Microphones, Edison’s.................... *163 
Peter a photogsapne apparatus for use in 
chemical examinations............ Gendiels es *325 
Microphotogrpahs, how to take, by a is 


2 


Seiler ccs 25nt weve bab tees ds aise ceseteae ceelesied 
Micro-photographs, how to take..... 
Micro-photography, apparatus for..... 
Micro-photography, modern.............. 

Micro-photography : description of new form 


of apparatus for taking microphotographs, b: 

Dr. Bpheain Cutter... sc cee re exi9S 
Micro-telephone, D’Arsonval’s.......... *370 
Microscope, a simple......................+ %*250 


Microscope, an eyepiece adjunct of for use by a 
SecOnd ODSEFVEL............ eee ce eee eeee eee *117 
Microscope and some of its recent revelations, 
by John Rogers...............- sees esis bios 345 
Microscope as a means of investigation, by_ Dr. 
Carl Seiler cciss Aicaiies caiiie o's cine enesis oes gzaeee 223 
Microscope, binocular, for high powers, by J. 
IDs DRY ON i o5 isasiceceis to's saa Sis gc ais's Soisiere stisieesie 94 
Microscope, compound, application of to meas- 
ures of minute lengths, by Prof. Mayer.... *67 
Microscope, detection and separation of silica, 
alumina, glucina, boric acid, the alkalies, and 
some of the metals by, by H. Reisch 326 
Microscope, detection of forgeries by, by Prof. 
Js His WTC ices oh :de's cance scenes gieaeee ees 258 
Milcroseopes re pieces for, improvement in, by 
. Wythe, M.D * 


Microscope, impr’d, Molera and Cebrian’s.*24 


3 
Microscope, improved, Waechter’s........*260 
Microscope in chemistry, by H. C. Sorby...124 
Microscope in writing, by R. H. Ward...... 244 
Microscope, life-slide for, Holman’s......%104 
Bic ihige iad micrometer and its applications, 
by A.M. Mayer........ 00... eee eee cece eee es *64 
Microscope micrometer, Burch’s..... “3 
Microscope, new camera lucida for 42 
Microscopes, new stage incubator for, by Dr. 
Fy. As ROCVES ola baja eo Pad wc igs, Thies SES ees *68 
Microscope, poly, Von Lenhossek’s ve 
Microscope, rotating stage for............ 
Microscope, solar, new, Lutz’s............ 3 
Microscope test-plate, Fasoldt’s 1,000,000, an 
evening with...... Sle ele Sielb’s oinrete diane muse sicicarats 244 
Microscope, vernier, Mayer's 
Microscope applied to chemistry 3 
Rmereoeones and,microscopy, by Dr. poy 
igo 
Microscopes, early, at the British Loan ae et 


Microscopes, eye pieces for............... *399 
Microscopic objects, how to enlarge and photo- 
graph, by M. A. Rutot , : 
Microscopic attachment, a simple device for the 
illumination of balsam-mounted objects for ex- 
amination with certain immersion objects, whose 
balsam angle is90° or upward, by Dr. J.J. babies 


Broeck 
Microscopic vision, Abbe’s newtheory of, ob- 

servations on, by J. W. Stephenson......... -*81 
Microscopical examination, preparation of 

materials for, by Dr. Carl Seiler.............. 22 


7 Mining, coal, at Steubenville, Ohio.......... 


Microscopy : list of plants which afford raphides, 
a 


Milk, adulteration of, by Dr. H. A. Mott, Jr. A 

comprehensive and valuable paper..... 66, *71 
Milk analysis, Gerber’s apparatus for...:. *73 
Milk asa carrier of diphtheria...... ......... 210 


Milk, apparatus for determining the quantity of 
water in. . csc: Se tegecte npn eta sD sip a Siete *22 


ilk 

Voeleker ... 320 
Milk, cvow’s, digestibility of. -428 
Milk diet as a remedial agent................ 84 
Milk, elephant’s, composition of, by Dr. C. A. 

DOPeMUS 26 5 vivisieg 25 oh Siok sees ste Sie ecnds Se cotiees 288 
Milk establishment for 50 cows, design for.*289 
Milk, fermentation and putrefaction of, by T. J. 

BUETH ¢ oie sh sds Soe gs Bese ees bodes evebs ede 200 
Milk house, cheap, how to construct. : 
Milk, medical uses of 
Milk, method of analyzing, by E.H. Von Baum- 


AUEL 2 iisbesse Aadigniceccledelcecels aba sitesedawat oe *73 
Milk, methods of analyzing, by E. Peligot.*3'7'7 
Milk, methods of preserving.................. 139 


Milk, method of testing the purity and richness 
Of with ZYPSUM............. eee cece eee eee ees 318 
Milk, new mode of analyzin, 
Milk mirror, the Guenon; the external marks 
by which may be known the amount of milk a cow 
will yield and the length of time she will hold out 
im her flow............. cece cece cece nese scenes *275 
Milk, mule’s, analysis of, by Prof. A. Duges.352 
Milk, new points in the production of........264 


Milk, optical apparatus for testing, Mittel- 
strasse’s...... Sool jalec ined eiisre iatascie ele cje sige eis <4Gaie *26 
Milk separator, Danish.. *321 
Milk tree of Venezuela.............. -%*206 
Milk-tester, centrifugal, Lefeldt’s........ *219 


Milk, why it sours during thunderstorms, by M. 
Wii TIGR Fai. 2 yeho,obic ciao dcaidalerne dipseiasciag-d sly tele le a bie aie 07 
Milking apparatus, Blurton’s...........¥147 
Mill buildings, practical hints on, by R. James 
Abernath 7 
Mill buildings, oscillation and vibration of, and 
howto remedy............. cece eee c cece eeeeee 1 
Mill, cotton, Boott, at Lowell, Mass,.... ..-%221 
Mill, flour, Oliver Evans’ model of 1783...7! *163 
Mill for crushing malt, etc., improved...... %402 


Mill forsoftening middlings.................. *67 
Millers, useful items for...................... 234 
Milling, American, by. Andrew Hunter.....289 
Milling machine, Brainard................ *46 


Milling machine for gun work, Bement’s...*43 
Milling machinery and methods, improved, b 
J.#.Gent; also porcelain rollers for milling.*16 


Milling machines and tools, bys .Rose.... *16 
Milling methods, American, ten years’ progress 
in, by Albert Hoppin......................000 303 
Milling, NEW PLOCeSS Of ....... 2. cece eee eee eee 111, 
Milling questions and answers........... 229 


Milling, roller, theory of, by Gustav Pappen- 
hei £2 ct) 


0 
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Mills, sugar-cane, improved................ *156 
Millstone dress and dressing tools..... ... +190 


Millstone dressing machine, Dupety’s.....*182 
Millstone, a model dress for..... setentecae *369 
Millstone, spindles, pulleys and pinions for.210 
Millstones, the ventilation of 96 
Millstones, theory of the grooves in...... *178 
Mimicry, protective, in animals and plants, by 
Prof. Mivart 254 
Mimicry, protective, in bats 
Mimulus cupreus.....................0.65- 
Mind, absence of, as a sign of incipient mental 
disease............ ewan Seale sesiae ee sisoeeraetees Ea 
Mind, failure of, some of the causesof...... 123 
Mine accidents, mechanical appliances for, by 
C. Hawksley and E. B. Marten............. *10 
Mine, amber, sinking a pair of shaftsfor.... 2 
Mine, Bassic, Colorado...............---++-- *214 
Mine, Calumet, standpipe of... 
Mine, Comstock, bonanzas of................. 57 
Mine, Comstock, by A. P. Schack. An interest- 
ing account of this famous lode, illustrated with 


9 

Mine, O’Neil, concentrating mill at........ *394 
Mine, Providence, the Monnier process of ore 
reduction at.............. cecce cece eee eee eee *84 


Mine, quicksilver, Guadalupe............. .. 81 
Mine, the Candelaria......................6605 
Mine ventilator, Roots’................... *100 


Mineral analysis, Muller’s improvem’t in.249 
Mineral deposits, the Comstock lode...... 199 
Mineral dresser, Canfield’s................. *45 
Mineral localities in the vicinity of New York 


city, by_N. H. Darton...... 344, 349, 363, 415 
Mineral phosphates as fertilizers.-....... 128 
Mineral wool, the manufacture of......... 310 
Mineralogy, microscopic, by J. Girard..... *11 


Minerals and organisms, distinct’n between.345 

Minerals, application of organic acids to the de- 

termination of, by Dr. H. C. Bolton.......... 137 

Minerals, carbon, origin and relation of, byJ.S. 

NOW DELLY. foes reich acciag ett «bees eee Bes efiee ees 362 

Minerals, discoveries of in Western North Caro- 
Jt ohn T. Humphreys.................. 


Minerals, metallic, production and uses of, b 
J. Yelloly Watson..... ....... cece cece eee eee 


Minerals, new, by Dr. H. Wurtz............. 165 
Miners? lingo 3 definitions of the terms used by 
IMINOTS 2 oi iaisiece heist sheie eae seein eiiclasc heed ociebibatn aia'e's 
Mines, appar. for ascending or descending.*36%7 
Mines, blasting and blown-out shots in, by W. 
PUP Yi. Bice arcsec nie bee eis so woes Soiaciaie stent oe #256 
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4il paintings, how to co sie 
@il paintings, deterioration of, by R. Liebreich. 
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Oil wells, how sunk 
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Gils, lubricating, new treatment, 
@Qils, mineral, apparatus for testing. 
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Gils, processes for purifying with alkal 
Blondeau. . er 
Gils, volatile 
by Prof. W. 
the 


A paper 
acompact form 

properties and tests which are accepted by 
chemists and pharmacists as the most reliable 
for the various impurities contained in volatile 


iL. Dudley, giving in 


oils...... 287 

. Uz. 

190 

....153 
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Oleic acid, preparation of.. .. 58 
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Olive culture .. 120 
Olives, culture o 253 
Omni bus, anew d 268 
Onions, culture of.. 226 
Onions, how to grow 222 
Onyx marbles of Mex 26 
Onychia maligna, cure 159 
Opal glass, photography app. 401 
Opal printing, emulsion for. 367 
Opals and argentic paper, enla ..415 
Opera glass, pocket, new.. %365 
Opera House, Holyoke, M: *119 
Opera House, new, Paris...... -294 
Opera House, National, London 261 
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Opium, determination of morphine in... 99 
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Ore-washers, Taylor’s 83 
@res and minérals of the United States repre- 
sented in the Smithsonian collection 
Ores, gold and silver, dry process of working, 
PPADS oes oio a eras ecw o2a'e ortnie gi eldtale 8 
Oreide, new substitute for gol 
Organ, flame, or pyrophone................. 
Organ, great, Temple Church, London 
Organic compounds artificial, syntheses of, yy 
J. M, Stillman, ¢ . 2... coc cs cca vetee esc secseesces 16 
Organic forms, artificial production of....374 
Organic substances, preservative for, Wickers- 
heimer’s 318 


Palaces, ancient, of Uxmal, Mexico -*316 
Palaces, sacerdotal, of Mictlan, Mexico...*2'70 
Palxontology, Americ. and Yale College..212 
Palzxntological discovery, history and meth- 
ods of, by wrrof. UO. C. Marsh. <A valuable and 
interesting paper.... .................. 93,194 
Palzontology, modern, 
the future task of, by Carl Vogt....... 249, 250 
Palazzo Vendramin-Calergi, Venice..... . *381 
Palate, cleft, congenital, hard rubber appliance 
for, by Thomas Brian Gunning, M.D .%144 
Palenque, Mexico, ruins at 
Palenque tablet, Raus’, b 
Palisades, geology of, by 
Palmetto, medical use of..................... 293 
Palliser, Sir W. Brief account of his life and of 
his labors in improving guns, projectiles and 
armor.............. ois ce ... 324 
Panama canal, si 
Panax victoriz 
Pandermite, a new boracic mineral, by C. G, 
W. Lock 
Panel, cast iron, design for................. 
Panel from communion table, design for..* 
Panel ornaments, carved 
Panel ornaments, carved, by F. Kiefhaber..*36 
Panel ornaments, carved, from Gothic stalls, 
‘Larnow Cathedral, Galicia, 15th century... #50 
Panel ornaments, designs for *81 


Organisms, living, ultimate structure of, by Dr. 
Carl seiler.:... cu ceasing <i bis ened atest noes 252 
Organisms, minute, relations of to certain pe 
cific diseases, by Prof. Klebs 303 
Organs, hydraulic, ancient 
Ornament for ceiling............... 
Ornament, real and manufactured, in architec- 
ture 108 
Ornament, what it is, what it means, and what 
makes it z0od or bad, by H. H. Statham..... 426 
Ornamental details, by Prof. A. Brausewetter, 
Reichenberg #339 
Ornamental deta 
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reparat’n. 44 
aldemir fount- 


Panzerkanone, or masked gun, Krup 


Ornaments for the mant Paper and ink, fireproof. ......... 


make, by G. M. Hopkins Paper and wood, how to crystallize 34 
Ornaments from Paper bags, method of manufactur 191 
Ornaments in etching foran iron casket..*321 | Paper bags, waterproof, howto make. . 25 
Orthoclase, or common feldspar, nature, varie- | Paper, blotting, how made... . 17 

ties, and uses Of............... 20. cece eee eee 72 | Paper canes, bow to make .%353 
Osmogene, Selwig and Lange’s, for clarifying | Paper, collodio-chloride 414 
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Ostrich feathers, bleaching of. ....... Paper, copying, how to make.. 153 
Ostrich feathers, dyeing, by Paul Alex Paper cutter, Brown and Carv' *34 
Ostrich parks of Alg: Paper, electric, how to make 274 
Ostriches and ostrich Paper, expansion of 231 

Paper, tly, sticky, recipe for... .. 159 
Ostriches, shipping of from Cape Town to Aus- | Paper for bank bills and bonds, h .290 

tralia.......... ene AE Ge LEN WE AE RAEI TERRE SOS ERE *40 Paper, fumigating, how made.. 159 
Otter, sea, habits of............ .%*395 | Paper, gelatine, aniline fuming 226 
Oven, baker's, gas-heated, new -401 | Paper, history of........ 374 
Oven, coking, Aitken’s... *65 | Paper, how to coat w. e or 
Oven, portable, Macalpin’s. . bromide, by T.G. Whaite.... *331 
Ovens, yvlass-melting, notes on. Paper, how to coat with pho epara- 
Ovens (or bread, Lamoureux’s......... HONS. a casictotaen va corse 339 
Overstrain in iron and_ other Paper, howtodye with an 89 

method of detecting, by R. H. Thurston Paper, how to marble.. 119 
Owl-critic, the, by J.T. Fields.... Paper, how to waterpro 96 

Ham Paper, how waterproofed 39 

d Paper, luminous...... 398 
Paper-making, impr 287 

Paper making in Maine.. ..363 

Paper negatives (see Ne 3 
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Oxygen, manufacture of from a 10, 116 
Brin process...... ee oe J 18, 123 

Oxygen, presence of in metallic wers, dan- 
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Oxygen, retort for, Chadwick’s 
Oxygen, the active condition o 
Oxygen, jiquid, density of....... 
Oxyhydrogen light, experimen 
Oxyhydrogen light, zirconia for...... 
Oyster, the enemy of the 
Oyster eggs, artificial fertilizat 
Oysters, artificial propagation of 
Oysters, rearing of from artifici: 
eggs, together with notes on pond-culture, etc., 
by John A. Ryder....................4. 422 
Oysters, sewage in, by Dr. C. A. Camer 
Ozokerite, its origin, composition, and te 
uses, by Dr. List......... 0.2... 6 00.00. 
0zokerite, or earth-wax, deposit: 
America, by W. L. Lay......... 
Ozonator, new, Leeds’ 
Ozone and the atmosphere, by Alb 
A valuable and important paper... 
Ozone, Haueeuon of, and on its co in the 
gaseous state, by P. Hautefeuille and J. Chap- 
PUIS. i sacew cess eseeewte ees siete veces see tceten sys 255 
Ozone, lines of discovery in the hi . A 
valuable paper, by Albert R. Leeds, Ph.D...222 
Ozone, liquefaction of, and its color in the gase- 
ous state, by Hautefeuille and Chappuis 271 
Ozone, transformation of into oxygen by 
by tra Remsen...............00 cece eee 
Ozone, production of by heating subs e 
taining oxygen, by Dr. A. KR. Leeds.......... 27 
Ozonizer, electrical, Leeds’.. 
Ozonometer, thallium paper 
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Paper, wall, ornamental, de: 
Paper, water-mark in, origin of.. 
Papers, ornamental, machines f 
tioa of, Tulpin’s 
Papier mache 
irun ships... 
Papin, Denis. graphical sketch, with engrav- 
ing of the bronze statue recently erected to him 
at Blois, France... K254 
Papyrograph, the... 
Papyroxyline, formu 
Papyri, Kgyptian, discovery 
Paraffin, amorphous.. 
Paraffin oil, heavy, i 
Symes) PHD) ven sii Seon vain os sericea eadeidnees ¢ 
Paraffin splints, by W. MacEwen, 
Paraffin, metnod of manufacture 
Parallel curves, by Prof. C. MacCord.. 
Parallel rod, standard, for locomotives...*295 
Paralysis and convulsions as effects of organic 
disease of the brain, by C. E. Brown-Sequard, 
M.D. A series of eight celebrated lectures de- 
livered at the Bellevue Hospital Medical College, 
101, 102, 103, 104, 109, 112, 119, 121 
Paralysis, cure of by nerve stretching...... 68 
Paralysis, saturnine, elimination of leadin. 81 
Paranthracene, a new organic substance sensi- 
tive to light 3 
Paris, cleansing of, by Mr. Vaissiere. 
Paris Exhibition, curiosities of... 145 
Paris Exhibition prizes, 1878. Full official list of 
the awards in the American department, enume- 
rating exhibits and names and addresses of ex- 
hibitors, with kind of prize awarded...149, 150 
Paris green as an insecticide, howtouse..:.400 
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Pacha, decapitated, how constructed......*375 | Paris green, how to apply to plants..... ae 
Packing, metallic, Jackson’s... *115 | Park, Yellowstune Nat., attractions...230, 407 
Pac xing, piston, Giffard’s...... ..%19 | Parkesine, xylonite or celluloid...........:. 
Packing, rubber, how to render tight. 339 | Parliament building, Berlin, design for. *55 
Paddles, screws versuS................. 198 | Parliament building, Kerlin, designs for.*358 
Pain, obtunding of by rapid breathing .-2'75 | Parrot, a sheep-eating 

Paint, anti-corrosion, for iron, recipe........ 415 | Parrot, New Zealand. 

Paint, blistering of, causes of and remedies.38 7 Potto, Van Bosman’s. . 


Paint from a sanitary point of view, by Dr. H. 
C. Bartlett. A paper pointing out the dangers 
arising from inhalation of the Polesnoue parti- 
ticles given off by white lead in dwellings...154 

Paint, how to renew without burning....... 392 

Paint in construction, by Robert Grimshaw. A 
valuable technical paper..... 2 


Parsonage, design fo 
Paxsenger cars of Mt. 
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Passengers, ejectment of from cars, ee ou. 


Passengers, rightsof at stations 
Passiflora, Professor Eichler.— 
hybridum 
Passionflowers and th 
Paste for scrap-books, recipe for 
Paste, Sieburger’s recipe for.... 
Pasteboard, drying apparatus 
Pasteboard, how to waterproof. 
Pasteur, Louis, brief biographica 
portrait 
Pastures, impro its on. 
Pastures, worn out, how to treat... 
Patent law, German, new, text of.. 
Patent laws, the policy of. An able 
H. Betts, read before the Social Science ea eT] 


Painting, atmosphere and 
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Patent Office fire, subsequ 
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Painting, decorative, ornaments for 
Painting, fresco, designs for.. 
Painting, locemotive, by J. S. Atwa’ 
Painting, oil, photo-litho, or chromotyp: 
Painting on china, methods and rules of. 
uuable paper................. cece cece eens . 
Painting on glass, directions for painting upon 
ground glass for window ornaments, etc., and 
open transparent glass for lantern slides.. 
Painting on porcelain, notes on. 
Painting on wood, general hints 
Paintings and writings, faded, new 
TestOring........ 02. cece eee eee ee ee 
Paintings, oil, old, how to clea: 
Painings, oil, the deterioratio: 
Liebreich............ f Wtdenwiacalelieigss asloret 
Paints, colored, from thallium 
Paints witbout poison, by E. Tur 
Palace of Fine Arts, Rome....: 


Ss Sishas Sha Seandveie si diesidnd Sed ceece! oiefe l, 
Pattern designs, method of transferring to 
copper plates or rollers.... a 
Patterns for carpets, veter: 
Patterns for door panels of 
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Patterns, propeller, new method of making. 
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Pattern-raising machine for wool cloth..%*207 


Palace of Justice, new, Brussel: | Pavement-rammer, steam, Johnson’s....*21 
Palace in which Peter the Great Pavement, road, new, by M.K.Couzens.... 38 
OF pices toes eseedaeey, edit wesoan dis <a Pavement, mosaic, in Cork Cathedral... ..+% 224 


Pavement, mosaic, Siena Cathedral.. 
Pavements, asphalt, in Washington.. 
Pavements, foot-walk, the best, b 


ham, C.K 


Pavilion, cricket, design for.. 
Pavilion, Judges’, at the Cente: 


Pavilion, Women’s, at the Centennial....... 
Peabody Museum, Yale College, New Haven, 

Conn.; description of the building and some ‘of 
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the objects of interest that it contains....... 
Peach, culture of 
Peach-borer, mulching for 
Peach trees, how to prune proper. 
‘Ll’. Maynard...... 
Peach trees, trea 
Peaches, noteson........ 
Peanuts, how to cultivate....... 
Pear grit asa cause of anal irrit 
Pearl, how to inlay on iron.. 
Pearl, inlaying of............. 
Pearls, artificial, how made 
Pears and apples, how they bear fruit. 
Pears, valuable suggestionsin regard t 
and marketing................. 
Peat asa gas making material. 
Peat charcoal, manufact. of, 
Pea-weevil, larval state of, notes on, b 
PA ANG 2 c6bs ces sersitesecins sttet's 8s 
Pegging-jack for shoemakin; 
Pegging machines for shoes 
Peirce, Prof. Benj. Biographical sk 
Pen, electric, improved... 
Pen, electric, or horograp 
Pen, electric, a simple 
Peu, pneumatic, improved 
Pencil, adding, Leuner’s... 
Pencil, adding, Smith and Pi 
Pencil, lead, manufacture, history of 
Pencils, colored, how made 
Pencils of silver nitrate, howto 
Pendulum, electric, motor, Higgs’ 
Pendulum, horizontal, Zollner’s 
Pendulum, improved, Redier’s.... 
Pendulum, regulator, electric, Ta 
Penn, John, the eminent mechanical engine 
biographical sketch, with portrait -*15 
Penn, William, grave of 
Pennsylvania Steel C 
works of.......... 
Pens, steel, how ma: 
Pepper, Cayenne, microscop 
Greenish 
Peppermint, Japanese, by E. M. Holme 
Pepsin, how to prepare, by Dr. J. Adolphus.161 
Perch, climbing.........................00005 *244 
Perchloric acid, researches on, by M. Bere 
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Percolating and filtering stand, new, by Joseph 
P. Remington ....¥109 
Perforating and folding machine eae 


Perf«me pomades, how prepared........ 
Perfumery, by W.A.Saunders, A valuable and 
practical paper upon the preparation of perfume 
extracts, with formule for the preparation of 
the most prominent and popular perfumes now 
on the market, directions for the preparation an fs 


compounding of the ingredients, etc 6 
Perfumery for the handkerchief, a1 umber 
of choice recipes for.................0.0. cee ee 28 
Perfumery, flowers used 3 nteresting 

paper by . A. Wrenn, to which is appended 


numerous formule for making choice perfumes 


for the handkerchief........................55. 380 
Perfumery, a choice collection of for for, 
by Alex. B. Levi, Ph.G................... 202 


Perfumes andessential oils, by Lauren 
describing a new mode of extracting essences and 
perfumes by volatile solvents with the aid of a 
vacuum and cold...................065 : . 406 

Pernettyas,— Lilies and their cultur 

+ erpetual motion........ 

Perpetual motion, Gamgee “3 

Perry, Prof. John, biographica 
portrait... 


Peru, wonderful railways of, by Dr. Epona yy 7 


Peruvian antiquities, by Dr. E.R. Heath. A 
valuable and comprehensive paper containing 
many facts not hitherto known 158,159 

Petrolatum in officinal ointments. . ....409 

Petroleum, amount of remaining 
vania and New York, by H. E. Wrigley.... 

Petroleum and coal blast furnace, Caldwell. *8 

Petroleum and its examination; anew mode of 
analysis of petroleum and its products, by A. 
Bourgougnon............... eee .*204 

Petroleum and its .386 

Petroleum as fuel ve 

Petroleum benzin in pharmacy, by L. ff..58 

Petroleum, conveyance of by pipe lines. Loca- 
tions of the lines and total mileage of pipe em- 
ployed 50 

Petroleum, chronology of. Interesting facts re- 
garding the early history of the petroleum indus- 
try and its present status .323 

Petroleum, crude, in consumption. -242 

Petroleum, deodorizing, Johnson’s method. 39 

Petroleum, how to examine, by F. snare ee 

Petroleum, illuminating gas from, manufacture 
of, by ‘I’. S.C. Lowe................... ... %2 

Petroleum in Peru. 

Petroleum inthe Old Worl 

Petroleum locomotives, Urquhart’s 

Petroleum oils, interesting facts abou 

Perrole um products, apparat’s for sepa. 
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Petroleum tester, Skalweit' 
Petroleum wells, how bored 
Petroleum wells, how sunk. 
Petroleum wells, steam in, by W 


Pharaoh’s serpents, how made. es 
Phenacodus primezvus (fossil).......... 
Pharmacology and therapeutics. Notes on the 
therapeutic action of valdivine, cedrine, spar- 
teine, tayuya, bergenin, hyoscin, hellebore. 318 
Pharmaceutical education better, by Rich- 
ard V. Mattison .. 154 
Pharmaceutical laboratory, sm: 
ment and working, by G. F. Schacht 
Pheasant, ocellated 
Phenakisticope, Plateau’s 
Phenakisticope, projecting, Molte 
Phenetol and its derivatives, by Prof. E. J 
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Phonograph and its future, by Thomas A. Edi- 
son 124 


Phonograph, how to make; full instructions, 
with eight working drawings, half size ; construc- 
tion easy and inexpensive....... *1 

Phonograph, speaking, Ediso: 115 

Phonography, Neo, a practical shorthand for 

‘ everyday use, by J. Richardson............ *316 

Phonoscope and the phoneidoscope for showing 
the action of sound waves *137 

Phosphate manure, by K. Walter 

Phosphate mines of’ South Carolina. 

Phosphates, Charleston 

Phosphates, mineral, as fertilizers 

Phosphates, source, manufacture, and effici- 
ency of 82 

Phosphates, value of for the grain field.... 75 

Phosphor-bronze and its applications..... 79 

Phosphor-bronze, properties of and value for 
certain purposes... 

Phosphorescence 

Phosphorescence, m be 

Phosphorescent animals, 
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Phosphorescent powder, recipe for..... 226 

Phosphorescent substances, howto prepare. 


Phosphorescent tablet as a standard Men ey 
.... 268 
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Phosphorus, neutralization of in 
steel-like metals, by R. Brown..... 
Phosphorus, properties, modifica 
nations, and distribution of. 
Photo-bath, quick.. 
Photo-block printing. 


Photo-burnishing.... . 61 
Photo-copying, by Jo! 4 
Photo-cement, Straub’s.. 51 
Photochromo pictures. 121 
Photocollotype process 174 
Photo-developing dish, .*341 


Photo-electric apparatus for medical studies. 
*406 


Photo-engraving, grainin..... 
Photo-engraving, Gillot’s met 
Photo-engraving, improved, Mic 
Photo-engraving in half-tones............ 
Photo-engraving, new method, Garnier’s.312 
Photo-engraving on zinc or copper, by Leon 
Vidal... ..344 


graphic Society.............. 
Photograph enlargements. 
Photograph, instantaneous, b - pe | 
Ehoweraph, ten feet long, and how albumen- 
ize 6 
Photographers, physiol 


Photographic action, spectroscopic onus oe 


Photographic-camera lenses, improvement 
in, Steinheil’s 47 


Photographic field-glass, new. 
Photographic films, how tostr: 
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Poultry and egg trade of urope and the United 
States oicod wince cdl ddan eaters wise eels mais se 373 
Poultry cholera, a governm’t paper on, giving 
valuable rules for its prevention and cure.. 
Poultry farming, notes on, and _ illustrations of 
some remarkable kinds of poultry raised in Ger- 


MANY? sie 2 Sate salsa swede wa ead welSrnesiere es *306 
Poultry, fattening of by machinery....... *103 
Poultry raising, profits of.................... 397 
Poultry, standard requisites for............. 200 


Power, Can it be transmitted in large amount by 
electricity? By N.S. Keith................... 87 
Power, horse, home-made................... *190 
Power, motive, transmission of, data respecting 
various methods............ eee eee eee eee eee 
Power presses, Bliss and Williams’......... K35 
Power, storage of, by Prof. W.E. Ayrton. An 
instructive review of the conditions under which 
power can be stored economically.......... *338 
Power, transmission of........................ 259 
Power, transmission of toa distance........ 188 
Power, transmission of. A summary, by Arthur 
Achard, Of the practical results obtained in the 
transmission of power to a distance by different 
[A108 (21: Renee ye ire Sennen oe Were Re rreW rer Sere irey, 274,275 
Prairie roads and streets, improvement of, by 
BOW. J. Nicholl e.j. 6... ceuecaceweuecoes tak *1 
Prairies, treeless, of the West, by Thomas 
MOCHA: boc cies dad wats ewes se eeeda sent ees 298 
Praxinoscope, theater, a new scientific toy, 
22s 


Precipitates in chemical analysis, new method 
of separating and treating, by F. A.Gooch.*130 
Precipitates, washing, automatic po eaten 


Presbyopy, or long sight, treatment of....*136 
Prescriptions and formule for a large number 
of new preparations.......................05. 5 
Preserves, jellies, and jams. A valuable collec- 
tion of household recipes...........0......... 196 
Preserving-fluid, Wickersheim’s....292, 318 
Press, cloth, hydraulic..................-..-- %426 
Press, continuous, beet pulp, Dujardin’s...*351 
Press, continuous, for sugar works and distill- 
eries, Dujardin’s.................c0.e cece eee *375 
Press, continuous, for woolen cloth, Harwood and * 
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Press, cotton, hydraulic a3 
Press, daily, of 1880........................0085 


EACH NUMBER CONTAINS SIXTEEN LARGE PAGES. 


PRICE 10 CENTS EACH NUMBER. 


© 1884 SCIENTIFIC AMERICAN, INC 


ARTICLES MARKED * ARE ILLUSTRATED WITH ENGRAVINGS. 


MUNN & CO., 361 BROADWAY, NEW YORK.—IN ORDERING PLEASE GIVE THE NUMBERS. 


A CATALOGUE OF SOME OF THE VALUABLE PAPERS CONTAINED IN THE SCIENTIFIC AMERICAN SUPPLEMENT. 


381 


Press, filter, Foakes’...................002045 *391 
Press, filter, for treating oleaginous seeds..*358 
Press, hay, Pilter’s.....................000005 *371 
Press, hydraulic, Brinck and Huber’s ..%*387 
Press, hydraulic, by Prof. Perry............ *366 
Press, hydraulic, for iron plate.... ..%417 5 
Press, power, elastic bed, improved.. ..%*263 
Press, steel band, Von Grass-Klanin’s .%383'7 
Presses for cheese, English........... .%155 
Presses, power, Bliss and Williams’......... *35 
Presses, wine, French. Descriptions of man 
TANS po esiie Sescieincarer See necliiers tsps Seitaane 4s o's Geib *15 
Pressing fabrics, hot, apparatus for....... %224 


Pressing machine for bran, etc.,imp’d...*394 
Pressing machine for cloths, Gessner’s....*344 
Pressure and blows, relative value of, experi- 
ments on by Prof. Kick 
Pressure and suction BpuAr Muencke’s.... 
Pressure apparatus for drawing beer. 
Pressure-gauge, Bourdon’s.............. 
Pressure-gauge, gas, new 
Pressure, high, in liquids, apparatus for ee ay 
in 
Pres sure-regulator for water-conduits, Eiche- 
MQUCT'S 3s 0285 5 6286. a duches Sit letaiwia gigas oned oa Oe 
Pressure-regulator, steam, D’Arsonval’s. 


Prickly heat, remedy for 81 
Prime movers, by F. J. Bramwell, C.E..... 30 
Priming in steam boilers,by W. Major......*82 
Print washing machine, self-acting, by W. A. 

Nichols *97 
Printing and folding press, Duncan and Wil- 

son’s *76 
Printing and transferring designs, process..18 0 
Printing and writing materials, recent improve- 


ments in, by J. W. Mallet.................0.0.. 7 
Printing by the blue process, apparatus for, b 

Channing Whitaker.....................0005 ¥365 
Printing, carbon, improvements in.. ..103 
Printing, direct, from glass negatives.......118 


Ereatine: dyeing, and bleaching, by M. De Vin- 
an 
Printing fabrics, recipes for colors 
Printing, fatty ink, from gelatine, improvement 
in, by L. Vidal . 81 
Printing ink, indelible, recipe for.. 
Printing machinery cloth, Godfrey’s.... 
Printing in water colors, by J. Husnik. 
Printing on glass, Koeppe’s method.... 
Printing on glass, method of 
Printing on woolen, recipe for 26 
Printing ornamental borders to carbon pictures. 


Printing, photographic, processes 
Printing, photo-lithographic 7 
Printing, pigment, permanent, in photvomreeny 


Printing plates, heliotypic, how to make..205, 
Printing plates, music, new method of pre- 

paring 
Printing press, copper plate, Marcilly’s.. 


Printing press, cylinder, Derriey’s........ 1 

Printing press, Daughaday’s................ *34 
Printing press, Degener and Weiler’s .*33 
Printing press, double, Hoe’s......... ..%46 
Printing press, fast, for engravings %417 
Printing press, Kidder’s.............. *308 
Printing press, Liberty...................... *33 
Printing press, multicolor, new. ......... 242 


Printing press, two-color, Alauzet’s 
Printing press, Victory 
Printing press, zincographic %*290 
Printing presses, taking-off apparatus, marie eer 


Printing processes, autographic, modern, de- 
scription of several, such as the lithographic, 
the electro-chemical, the papyrograph, electri- 
cal pen, Zuccato’s method, collography, blue 
process 225 


Printing processes, by C. Baumann.......... 
Printing processes, photographic, in the service 
of the Portuguese government............... 123 
Printing processes, Woodbury... 213 
Printing receipes for fabrics............... 208 
Printing, silver, permanent.................. 406 


Printing surfaces and pictures by phetoure pty 
by ‘Thomas Bolas 143, 146 


Printing woolen, colors for, recipes.. ....:. 64 
Printings, photographic, by J.L. Gition....144 
Prints, blue, large, how to make.. .......... 21 


a es blue, on paper, wood, etc., by T. C. 
oche 
Prints, how to mount without distorting...423 
Prints, faded, treatment of for copying 248 
Prints, fireproof, how to make 311 
Prints, photochromic, process for, by Leon 
Vidal 5 
Prints, photographic and other, how to render 
transparent, by E. W. Poston 2 
Prints, photographic, how to enamel........ 
Prism, how Newton inquired into the meaning 

Of -COlOVS WIth i ccjepeed eee ek da bees os Shera oes 8 
Prism with wide-angled aplanatics %234 
Prismatic instrument, novel, for lighting up 

the dark cavities of the body *210 
Prison, Auburn........................ 0 eee 
Prizes, awards of at Paris Exhibition, list of. 

2 49, 150 
Probe and extractor, electric, Trouvé’s....:. 
Proofs, over-printed, reduction of 
Projectile-velocimeter, Sebert’s..... 


..%177 
Projectiles and armored targets, recent trials of 
in Bngland............ 2.20.4: Biss Sa bins Gayo Se *148 
Projectiles, apparatus for measuring and regis- 
tering the laws of motion o 4 
Projectiles, manufacture of, by J. Devo 
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Propagating box, iowto make.......... *330 
Propeller, adjustable. Bevis’................ *93 
Propeller and propeller shaft of the steamer 
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Propeller, !)e Bay’s 
Propeller, De Bay, performance of vi 
Propellcr engine, novel, by Prof. C. W. Mac- 
Cord .%415 
Propeller, feathering, Welton’s.... . 
Propeller for velocipedes and sleighs. 
Propeller, new, Rankin’s 2 
Propeller patterns, Osten’s method of mae 


Propell -r, screw, assistant, McKenzie’s...*200 
Propeller, screw, Crooke and Mylchreest.*278 
Propeller, screw, De Bay’s; also apparatus tor 
testing screw propellers 0 
Propeller, screw, Collis Browne’s. .%27 
Propeller, screw, Eyre’s....................- *74 
Propeller, screw, improved, byJ.E. Wilson. *1 
Propeller, screw, Mallory ....%145 
Propeller, screw. Thornycroft’s ay yf 
Propeller screws, cause of vibration in...349 
Propeller screws, mechanism for raising and 
lowering, Brooks’ *20 
Propeller steamship and double rudder. by 
Capt. Sadler............ a SAS SRAM, Sie se aie Sace eenee 12 
Propeller, twin screw, engine for, Whiting. «9 
Propeller wheels, the work of, by H. C. Pear- 
sons x*278 
Propellers, arrangement of, and form of stern 
in screw ships, in order to obtain the best effect 
in propulsion, by R. Griffiths. ee ” 81 
Propellers for war ships, ne 
by George Quick, R.N... 
Propellers, screw, action of, ‘ 
Propellers, screw, efficiency of. 
Er openlers, screw, experiments 
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Protoplasm, a speculation on, by Persifor 
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Protoplasm, structure of *87 


Protozoa, flagellate, by W. Saville Kent..*126 
Prunes, how made............ ....eeeeeeeeees 90 
' Pruning fruit trees, method of............ *109 


Prussian blue, manufacture of from spent 
oxide of iron 79 
Pseudo ceramics; how to make vases of paste- 
board in imitation of decorated pottery; cylin- 
der vases, with ornaments in high relief; ellipti- 
cal vases; triangular and square vases; how to 
shape the pasteboard; how to make the joints; 
howto prepare for painting, and howto paint 
POM. od so iariats Sages hiesaid bs Soe tendesets S heeresiaia 4 wie 317 
Psychical Research Society, Reichenbach and. 
Psychological development in children, by 
George J. Romanes 35 
Psychology and the baby; development of 
mind in the infant 257 
Ptomaines, the recent investigations of Brou- 
ardel and Boutmy on...................e eee eee 264 
Public buildings, Philadelphia. : 
Public buildings, ventilation of............. *2 
Public institutions, unhealthiness of, by H.C. 
Burdett 256 
Puddler’s balls, squeezing machine for...+'78 
Puddling turnace, Abbott’s.............. *140 
Puddling furnace, Casson-Dormoy....... .%25 
Puddling furnace, patent retort, Price’s, at 
Woolwich arsenal. ¥108 
Puddling iron by machinery, by R. Hone 


Tene: improved. .................0. eee e eee 


Puddling iron, coal required for............. 76 
Pulley-biock, self-stopping, Wilke and enue 


Pulley, expansible, Schulte’s *308 
Pulleys and gear, transmitting, for variable ve- 
locities, Sertori’s 
Pulleys and other rotating parts of machinery, 
how to balance *221 
Pulleys and pinions for millstone spindles, b 
Charles B. Coon 
Pulleys, how to balance 
Pullman, city of............... 0.005 cece eens 


Pullman sewerage, by B. Williams..... *351 
Pulp, paper, black, recipes for............... 249 
Pulp, paper, machine for, Lebrousse...... *170 
Pulp, wood, apparatus, Dresel’s............ 299 
Pulsator, Bretonniére’s...... clare ssa ele Toate KQ277 
Pulse, the. A clinical lecture, by T. A. McBride, 

M.D., of great value to medical students..... 235 


Pulsometer, Hall's 
Pulverizing machine, Jordan’s. 
Pulverizing mill, Hauctin’s 
Pump, air, condensor, Tangye’s 


Pump, air, mercurial, how to make, by G. M. 
HOPKINS soe. oeaen eta acceded sweeten ulte 224 
Pump, air, mercurial, Neeson’s...... ..... *%289 
Pump, air, Niagara duplex......... ........ *32 
Pump, air,Sprengel,animprovement on, by Prot. 
DOU 25.00, ve occas Sateen hansen ess %240 


Pump, air, Sprengel, Rood’s modification..*303 
Pump, air, Wylie’s *33 
Pump, centrifugal, and steam engine, Lawrence 
and Porter’s 22 
Pump, centrifugal, 
Brotherwood’s 
Pumeg, centrifugal, for ships, Allen’s 
Pump, feed water, Gauchot’s 40 
Pump, fire, and steam engine combined...*408 
Pump, fire-engine, improved *120 
Pump, gas-tar, improved............... Sir 
Pump gearing, Leamington Water Works.x*206 
Pump, horse-power, simple, how to make...*38 


Pump, injection, Laurent and Collot’s..... *358 
Pump, mining, Blake’s.................. ..%63 
Pump, imnining, improved, Silver’s *23 
Puinp, pendulum, Stannah’s....... %*104 
Pump, rotary, Doremus’...................... *19 
Pump, sand, Clift’s....................5 R357 
Pump, steam,-differential, Davey’s......... *149 
Pump, steam, double-acting, Ashworth’s...*34 
Pump, steam, improved................ 487 


Puinp, steam, Norwalk.. 
Pump, steam, pulsating *2 
Pump, steam, rotary, Bartrum and Pore 


Pump, steam, Syers’ 
Pump, vacuum, and steam engine combined, 
Gleason’s *31 
Pump, vacuum, Sprengel, application of in fill- 
ing barometer tubes, by E. Francis 9 
Pumping engine, Corliss, for Rev euckoe, He 


Pumping 
Water Works ’ 
Punaping engine, direct acting, Mathieson’s.*11 
Pumping engines for the Ferrara Marshes, 
Northern Italy *9 
Pumping engine of the Lehigh Zinc Works, at 
Friedensville, Pa *K32 
Pumping engine, Pearn and Co.’s *67 
Pumping engine, steam, direct acting, com- 
pound, ‘langye’s *41 
Pumping engine, steam, Rumble’s........ 


engine, Cornish, for Hull (Eng.) 
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*154 


Pumping engine, underground, improved..*'78 
Pumping engine, Walker’s.................. *19 
Pumping engine, Worthing'ton’s............ *56 


Pumping engines for city water supply and fire 

protection, Holly system of *140 
Pumping engines for Newent Collieries...*219 
Pumping engines of Covington, Ky., Water 
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Pumping engines of SS. Gallia *212 
Pumping enginesof the Lawrence, Mass., Water 

Works * 66 
Pumping machine for forcing gas directly in- 

to the mains; a new system of supplying’ a8 

direct to the consumer 231 
Pumping station, Boston 
Pumps, compound, Worthington’s . 
Pumps, horse power, Nives’ 
Pumps, oscillating motor for... 
Pumps, primer for, Normand’s 
Pumps, regulator for air-chambers of 
Pumps, rotary, improved, Crocker’s.. 
Pumps, steam, antique and modern 
Pumps, three-throw, Hayward and Tyler.*1 
Punch, concentric, for cutting out ware: 


Schwab’s 
Punch, spiral, Kennedy’s . %125 
ing and shearing machine, duperunle, 


Punch 
hydraulic, Chapman’s. ................2..066- 
Punching and shearing machine, Berry and 
Son’s *59 
Punching Press, Merriman’s 
Purifier and feed-water heater, Strong’s.. 
Purifier, condenso, for gas, Chevalet’s.... 
Purifier, gas, Pelouze’s * 
Purifier, gas, Still’s 
Purifier, middlings, Excelsior 
Purifier, middlings, electrical, Osborne’s.. 
Purifier, middlings, Paragon 
Purifier, smoke, Johnson and Hobbs’ 
Purifiers, middlings, various systems of.. 
Purple, London, as an insecticide 
Pustule, malignant, how to treat, by Dr. Gey 


Puzzle, ball, at Cent 
Puzzle, the square 
Pyorrhea alveolaris. 

of, by Dr. J. M. Riggs 
Pyramid, the great, ascent 0: 
Pyramid builders, tools of 
Eyre great, and theories conce 


rot. H. L. Smith 

Pyramid of Meydoom.. 
Pyramid, the great, by 
Pyramids, Egyptian 
Pyrethrum, cultivation of and manufacture of 

insect powder from 299 
Pyrethrum the best insect killer. . 
Pyrheliometer, the 
Pyrogallic acid, dangers of, by Dr 
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Pyrometer, new, Main’s 
Pyrometer, Seyfferth’s 
Pyrometer, water, platinum, Hoadley’s..*% 
Pyrometers, Zobel’s * 
Pyrometric instruments, new 
Pyrophone, or flame organ, Kastner’s.... 
Pyrotechny, colored fires for, recipes 
Pyroxyline, composition of, andthe formula of 

cellulose 237 
Pyroxyline, new solvent for. 183 
Pythons, caged, experiments with, by Lieut. T. 

Hutton 333 


Quadrature of the circle 

Quadrupeds, British, ancient and extinct, by 

Dr. A. ith Adams. A highly interesting and 

valuable paper ek Kf 
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lake of California. ...................... 0008s 
Quicksilver mine, Guadalupe............. 81 
Quicksilver mines of California, geology of, Lg 

Luther Wagoner, C.E...............0cce cece 37 
Quicksilver ores, how treated in Spain....312 
Quicksilver pump in the silver mill.....%155 


Quillaia saponaria, saponine from; also tinc- 
ture of quillaia as an emulsifying agent, by H. 
COM oo sie Nee niartocein wink a Mousiai sa hes oaieie'e sictuiaiae 00 

Quills, modern uses of... 

Quinces, culture of 

Quinces, some facts concerning»............ 

Quincy methods in education, by B. G. moe 
ro 

Quinine and salicylic acid, action of onear..333 

Quinine group, application of polarizer to ex- 
amination of, by H. A. Mott........ eights sees teh 129 


Quinine in sunstroke.............. 

Quinine, milk asa solvent of 

Quinine, preparation for hypodermic use..2'71 

Quiniodine, borate of, as a febrifuge.......308 
R 


Rabies, a possible cause and a probable preven- 
tive of, by S. Iu. Dorr, M. 310 
Rabies in dogs, its origin and symptoms; with 
hints on treatm’t of bites of mad dogs 114 
Racing, boat, laws of 
Radiant energy, production of sound 
Prof. Bell : 
Radiant matter spectroscopy: a new method 
of pepe analysis, by William Crookes...394 
Radiating machine, steam, Hercules, for the 
St. Helier’s harbor works *80 
Radiation, mechanical action of, by Le Roy_U. 
Cooley, Ph.D 17 
Radiation, repulsion resulting from; experi- 
ments on the repulsion produced by the different 
rays of the solar spectrum, by W. Crookes... 22 
Radiation, terrestrial, by John Tyndall... 
Radio-dynamiics, by P. E. Ch 2 
Mediveraphs or sunshine recorder, bbe r 
CY Sel Sos hating sda eee ene totes dang eens oe 6 q 
Radiograph, Winstanley’s 


Radiometer, by Prof.C.A. Young. 69 
Radiometer, by Sir Wm. Grove..... 69 
Radiometer, isitan electric engine?.......%*44 
Radiometer, researches on, by Prof. P. vole 

COLD rie usados ord gusieraidla tog a oS ayesshagsrD asoleieteseferersiaye 2 vf 
Radiometer, theories of.................... *13 
Radiometer, what causes it to revolve?.... 37 
Radiometers, by Dr. Andrews, F.R.S...... 26 
Radiometric experiments,in Germany.... 31 
Radius, fracture of, treatment by Dr. R. J. 
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Rafts, life-saving.................. *198 
Rag works at Ghent, Belgium.............. 161 


Rags, woolen and cotton, apparatus for STS 


Rail and track joint, standard. ....... 
Rail and wheel for common roads.. 
Rail mill engines, Davey’s 
Rail mill, vertical engine for.. 
Rail joint, Acaster’s 


Railing, iron, ornamental.............. -*383 
Railing, iron, ornamental, design for....... *57 
Railing, ornam. for Goethe monument....*287 
Railroad, Boston, train dispatching on..... 332 


Railroad, two-foot gauge, Billerica and ae 


Mattroud car, first class passenger, detailed cay 


the Utah line of..................... cee 401 
Railroad, elevated, New York City....... *122 
Railroad hand-car, Romans’............ 173 
Railroad, Hudson River, depots of.......... 253 


Railroad in the clouds ;-interesting description 
of the Callao, Lima, and Oroya Railroad, and of 
the country through which it passes, by J. E. 
Montgomery 83, 84 


Railroad, interoceanic, Tehuantepec, progress 


Bae rolling stock, American, te 

OF tide fea tained es erate ath 143 adite ete 

Railroad shakes. Suggestions on the proper 
trimming up of tracks to give them easy nigine 


qualities, by S. W. Robinson.................. 8 
Railroad, ship, the Isthmus, proposed, by J. M. 
GOOG WIN: ficac ice inns Oe ag hae ee Pe eee Woes *196 
Railroad shops of N.Y.,N.H.,and H.R.R.. 5 
Railroad signals} descriptions of the pn 
kinds now uSed.... 7.0.0... ... cece cece eee eee 226 
Railroad, single-rail, Stone’s, at Centen... *33 
Railroad, Southern Pacific.................. 42 
Railroad station, an English............. *318 


Railroad, ten-inch gau 


Fe; Massachusetts..105 
Railroad through the Sa. 


ara, preliminary labors 
258 


e present, b 
*37 
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Railroads of the world, lengths of, by Dr. G. 
StuermMer s.L.5 ce veig ee. iene eooe ss votes oe BT 
Lp tern? street, new steam car for...... %422 


ires, diminution of friction between, 
by D. McDowell *11 
Rails, Bessemer steel, manufacture of, by C. B. 


Holland............. ? %124 
¥ 


Rails, steel,of various makes, comparative wear 


Railway accident at Morpeth, Eng *73 
Railway accid’t, remarkable, Hugstetten.*366 


Railway accident, remarkable, on the Chines 


and Northwestern Railroad.................. *40 
Railway accident, remarkable, near Ashtabula, 
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Railway apparatus, electric............ *315 
Railway appliances at Philadelphia Ex..... 125 


21 
Railway car derrick, Vorug’s......... 125 
Railway car, dynamometric, French...... *369 
Railway car, run by accumulators........ *408 
Railway car, refrigerating .................. *89 
Railway car, refrigerating, Winant’s....... 18 


Railway car, spring-propelled, Steel and Aus- 
LOIN. ces ee ctints ceinnee sawn se fase ere ee eer *46 
Railway car springsat the Centennial:..... 30 


Railway car, street, steam, Brunner’s.. 
Railway car, street, Muir’s 3 
Railway car-wheels, chilled cast-iron, method of 
making 1 
Railway car-wheels, foreign, at the Centen. 29 
Railway car wheels, improved, Paige’s..... cae 
x 


. 57 
S.... *D 
Railway construction, a novelty in; the per 
Railway crane, locomotive, Dubs’ “*84 
Railway line, new, between New York and 

Canada 1 
Railway, Denver and Rio Grande.. 
Railway depot, Union, Cincinnati 
Railway, electric, at Brighton 
Railway, electric, run by accumulators... 
Railway, electric, at Paris, Siemens’ 
Railway, Egyptian, armored train on. 
Railway, electric, Ayrton and Perry’s 
Railway, electric, Binko 
Railway, electric, coal mine. 
Railway, electric, Edison’s.... 
Railway, electric, Kew %*382 
Railway, electric, Portrush, Ireland, by Dr. Ed- 

ward Hopkinson 
Railway, electric, Siemens’ ei 
Railway, electric, at Zankeroda Mines..... 
Railvwvay, electric, Siemens-Halske, near Ber- 


IN ves cendns Wien e ceca hee Sees ededs Tae eas een *292 
Railway, clevated, Berlin, by Wm. Bird..*338 
Railway, elevated, in 1836.................... 254 


Railway, endless rail, Ader’s 
Railway, field, for rapid construction in war- 
time, by J. B. Fell, C.E..................4. 005 55 
Railway gauges changing a, by A. Mordecai, 
C.E. An interesting account of the change, in 
less than a day, of 224% milesof track from a 


broad to a narrow gauge on the N. Y., Penn., 

and Ohio R.R...... 0.0... cece c ee een ee eens 244 
Railway, inclined, Cincinnati............. *120 
Railway in China, first, opening of.......... %*45- 
Railway, Madrid and Corunna............. *409 
Railway mail-bag catcher, French.......... *53 
Railway, marine, new...................... *200 


Railway, new, across American continent..127 
Railway, new, up Mt. Vesuvius. General de- 
scription, with map showing route, mountain and 
surrounding country, and with illustrations of 
the cars employed 35, *236 
Railway, Northern, of France, Paris terminus 
of, with figures showing elevation, plan, and full 
details of construction 
Railway or ship canal? 
before the House Committee....... ......... 22 
Railway passengers, rightsof at stations.262 
Railway, Philadelphia and Long Branch, by C 


40 
Remarks of Capt. red 


S. D’Invilliers, C.E.......0.cccccecgeeeee eee 350 
Railway, pneumatic, projected, London...*84 
Railway, rack, locomotive for...... ....... *70 


Railway resistance, dynagraph experim’ts.11 
eatieny resistances, investigations on in Ege 
an 
Railway, Rhenish, the Bottrop Cut of the Duis. 
burg and Quackenbruck Section........... *276 
Railway, ship, Eads’, for the Isthmus.... *405 
Railway, ship, Eads’, terms of the Mexican con- 
cession 
Railway, ship, Tehuantepec, by Capt. J. B. 
jads 305 
Railway, ship, Tehuantepec, proposed, by Chas. 
W. Zaremba.......... eiseutialet Perea betes gore 2 
Railway signal, explosive, Aird’s. 
Railway signal-wire compensator, Lyle’s.%*286 
Railway signals, audible, Brown’s........... 
Railway signals, electric, German 
Railway _ signals, electrical, Siemens and 
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England, where the practice differs widely from 
that in use in America 239 

Railways, electric, and transmission of power 
by electricity. A lecture by Alexander Siemens, 
in which it is shown that, as a system of trans- 
mitting power to a distance, there is a sphere for 
electricity where it meets existing demands bet- 
ter than our present means....... ........... 306 
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Science, industrial, recent progress of, by E. A. 
Cowper..........- ree awh ageed 299 
Science, mechanical. Address by Sir W. Arm- 
strong, F.K.S., before the British Assoc...... 307 
Science, modern, minute measurements of, by 
Prof. A. M. Myer (see Measurements, minute). 
Science of antiquity: decapitated horse....*374 
Science, physical, in our common schools. A 
strong argument in favor of teaching physical 
science in elementary schools by the experimen- 
tal method, with an outline of the system, by 
Prof. C. M. Boutelle..... 28 
Science, progress of during the lasthalf century. 
Address by Sir John Lubbock before the British 
Association . 301 
Science, relations of to speculation, by Dr. J. W. 
Dawson .. 
Science, side-sho 
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heoretical and applied, advancement 
Cc. W. Siemens 51 2 


compensation of, by F. D. Y. Carpenter... 376 
Scintillometer, Montigny’s............... 19 
Scoop, steam, improved................ *189 
Scraping machine for water-mains. *238 


Screw coupling, differential, for pipes, Bour- 
ry’s *80 


Screw cutting machine, Parker’s......... *397 
Screw cutting mechanism, improved, Baville 

and Greenwood’s..............ec:eee cece eee %*%155 
Screw, pitch of, how determined............. *92 


Screw propeller assistant, McKenzie’s...*200 
Screw propeller, by Adolph Buonaccorsi Pistoja. 
An historical review of early and recent forms 


of the helix as applied to navigation....... 7 H 
Screw propeller, Collis Browne’s... ......... HQT 
Screw propeller, Crooke and Mylchreest’s..*278 
Screw propeller, De Bay’s................... *170 
Screw propeller, Eyre’s.................-..055 74 


Serew propeller, improved, by J. E. Wilson.. *1 
Screw propeller, Mallory’s %145 
Screw propeller, Rankin’s 
Serew propeller, Spartall’s 
Screw propeller, Thornycroft’s.. . 
Screw propellers, action of, by J. 


17 
den.¥101 
Serew propellers, experim’ts on position...*2'72 
Screw propellers, relations Repween power and 


How 


velocity in, by John Lowe, U.S 
Serew propellers, the efficiency of *208 
Screw propellers, their shafts and fittings, by 

His Wie POnGred soa sec dsesi sibs oii e's cies eee Seren 
Screw propulsion, by R. Grifliths. 
Screw shafts, flexible couplings for...... 
Screw steamers, useful notes for masters and 

Officers of 181 
Screw ventilator, Pelzer’s 247 
Screws, propeller, mechanism for changing the 

position of, Brooks’ *20 
Serews versus paddles 
Screws with angular threads, pitches for....12'7 
Screwing and tapping machine, Bowker’s..*11 
Scroll makers, tools for R257 
Scrubber and washer, Anderson’s *192 
Scrubbers and washers, gas, new mode of work- 

ing, by R. H. Patterson 74 
Sea sickness, cure for 67 
Sea sickness : Theory of the mode in which the af- 

fection is produced, and hints on its treatment, 

by Dr. J. R. Stocker 322 

03 
ct) 


Sea sickness, treatment of by the trance state. 
Sea water, apparatus for the conveyance of, 
%268 


Prof. E. P. Thwing 4 
Hayes’............ ah sighs opened oS cea See Scena 


Sea weed, its composition and various uses.198 
Seals, fur, their habits and mode of capture..398 
Sealskins, how dressed 345 
Seeds, how to select, prepare, and preserve ..300 
Seeds, how tosow 
Seeds, jumping, curious. 
Seismograph, or instrument for recording! 
shocks and railway oscillations, Carlile’s....%*41 | 
Selenium, action of light on, by Dr. Charles 
William Siemens 4,24 
Selenium, influence of light and heat on. ‘Ab-; 
stract of a paper by Prof. W. G. Adams 23 
Selvage, strong, apparatus for making....*331 | 
Semolina, apparatus for manufacturing.. *21 
Separating machine, magnetic, for ores.*306 
Separator, ore, magnetic, Buchanan’s %425 
Serpents, Pharaoh's, how made %259 | 
Serpents, poisonous, and their venom, by Dr. G. : 
A. Stockwell 
Sewage, A BC process for treating, by C. Haye ; 
son 
Sewage and health of towns; a practical experi- 
ence withthe dry system, by Dr. Alfred Carpen- 


t 


Siggtd Siae tare aid Dare ataayaigl Nara A are Meds dual aPiates stancnd arch 80 
389 
ue ee can eee %*243 


Sewage, household, utilization of, by Prof. J. 
Thausing 153 
Sewage, notes on the treatment of at Manches- 
ter, Salford, and Birmingham, by P. Le Neve 
OSTOT oe ofepac ts aaresesage So tities Reratace ora ol Goes asco len 
Sewage, pneumatic, Berlier system.*348, *3 52 
Sewage, purification of, by H. Robinson. The 
ractical and economic results reached in per- 
ecting the purification of sewage by chemical 
treatment 54 
Sewage question. Abstract of a paper by C. N. 
Bazalgette 64 |} 
Sewage system of Paris. 


Sewer gases, and the tr: 
particles therein, by E. 
Sewer grades, relation of to zymotic diseases, b, 
Geo. W. Rafter, C.E 
Sewer trap, Durat’s 
rites and drainage of cities, byG 
ing. C. 
Sewerage, drainage, and ventilation of houses, 
by R. Middleton 272 
Sewerage, Pullman, showing how the sewage of 
a large town is profitably taken to a great farm, 
by Benezette Williams 351 
Sewerage system of Memphi: 
Sewerage works, Croydon 
Sewers, intercepting and outfall. 
Eng., by J. G. Gamble. . 
Sewers, pipe, manholes 
structing 
Sewing machine, carpet, Hesse 
Sewing machine needles, machine 
facture of. 
Sewing machinery, spring motor for 
Sex, determination of, and the mental and physi- 
cal inheritance of children, by J. M. Granville, 
M.D.... .264 
Sex, det 
M. Harris 
Sex in animals, how to control 


Sex of children, what determin ‘Aninterest- 
ing presentation of the most recent views of 
medical men upon the subject.. 265 


Sexes, laws governing the pro 
mals, Prof. Thury’s views on 
Sexes, materialistic origin of, a paper by Andrew 
Dewar, seeking to show that sex in either animal 
or vegetable life is derived from and had its ori- 
ginin theduality of matter 271 
Shaft, flexible, Stow’s, for transmitting power in 
all directions.... .., 52 
aft, the combination, one of the 
projects of the day 
Shafting, couplings, and hangers. 
Shafting, hanging and care of, by J. es 
Shafting, line, howto adjust, by J. Rose..*190 
sane: straightening and rounding ae 


wheels to for obtaining the slow advance and 
quick return motion, by C. W. MacCord. 


Sheaf-binder anew. 


Shearing and punching 

Chapman’s 
Shearing machine, Collier’s.. 
Shearing machine, large, for 

Berque’s 
Shearing machine, 11-foot,, Buckton 
Shears, circular, for cutting paper.. 
Shears, hydraulic, Tweddell’s 


421: Shi 


%22 Silver, quantitative analysis of, 


perieuse, and some of the new- 
..%422 


rial tests; steel 
versus yronene iron; tests of armor plate..270 
Ship, ironclad, Grosser Kurfurst *134 
Ship, ironclad, Nelson, British 
Ship, iron-clad, Northampton. . 
Ship, light, Seven Stones.................... 26 
Ship lines, Jackson’s..........*78, *96, *102 


Shi. of war, British, Dreadnought..... 61, *127 
Ship of war Leander, British................ %423 
Ship, Peruvian, Huascar, capture of....... *212 


Ship Prince Adalbert 
Ship railroad, isthmus, proposed 
Ship railway, Capt. Eads’, terms of the Mexi- 
can concession 270 
Ship railway for the American isthmus, Eads’; 
full description of the project, with perspective 
views and figures, showing details 05 
Ship railway, Tehuantepec, proposed, by Chas. 
W. ZareMD9.. cee cei Gece cet shoe cued wotacese 273 
Ship railway, Tehuantepec, and the improvement 
of Mississippi River, by Capt. Eads 305 
Ship, steel, Comus, British 
Ship, torpedo, Ajax, British 
Ship, war, Chilian, New Esmeralda 
Ships, air, by R. Grimshaw, C.E 
Ship’s berth, swinging, Andrews’ 
Ships built in the United States, U. S. ocean com- 
merce in, by W. H. Webb 1 DTZ 
Ships, cylindroid distribu. of Bnoye ey in.*218 
Ship’s davits, American Steams 
Ships, floats for docking 
Ships, iron, compass correction in, by Sir William 


PHOMSON: «oss csicceies fea ps Coes Sores wens Ceo ee ate 48 
Ship’s log, electric... *326 
Ship’s log, Kelway’s......... *366 
Ship’s log, De Normanville’s..................4 96 


Ships’ models, speed experiments with....432 
Ships ofthe Cunard fleet : 
Ships of war, by N. Barnaby.... 28 
Ships of war, cellular syst. by H. J. Boolds...*23 
Ships of war, new combination of propellers for, 
by G. Quick, R.N 
Ships, protection of from loss by fire and from 
loss by sinking, by Donald Currie...... eee 2385 
Ships, resistance of, theory of stream lines in re- 
lation to, by W. Froude...%*3, *4, *5, *6, *8 
Ships, rolling, cause of, and déscription of an ap- 
paratus to prevent, by W. McNaught........*62 
Ships, screw, form of stern in, and arrangement 
of propéllers to obtain the best effects of pro- 
pulsion, by Robt. E. Griffiths, CE 81 


Ships, screw, steering of.....................5 145 
Ships, ventilation for, Boyle’s system of...*351 
Ships Ville d’Oran and Ville de Bone....... %247 


Ships, war and merchant, new designs for. 
‘Thompson's ¥126 
Ships, war, future, effect of steel hulls and ee 


faced armor on, by J. D’A. Samuda.......... 28 
Ships, water ballast for, by B. Martel.. .*97 
hips, water-tight doors for............. *151 
| Ships, wave-making resistance of.. .*74 
Shoddy, microscopic tests of..... *398 

Shoe-soles, how to waterproof.. 16 
Shoe-pegs and pegging machines.. . %*197 
Shoes, oak stain for, English.... 167 


Shoes, wooden, machinery for... 


Shores and posts used in building te 
or everyday 
316 


Shorthand, a practical system o 
use, by James Richardson 

Shunts, electrical. Abstract ofa paper by W. H. 
PYCCCE Paceie es cg levels andd dha Pe aaurtqng nent ts gees 


Shutter, photographic, new form of....... *158 
Shuttle-driver, Grossenhain.............. 315 
Shuttles, how made... ..... .............4. *110 
iemens, Dr. C. W. Biographical sketch, with 
OPETAIG Eo sce uae cic sted test Sesser ecee vibes *3 
Signa 


pan’s 
Signal, fog, steam, Brown’s 
Signal, railway, Aird’s 
Signal, railway, Ducoussos’ 
Signal rules, official, for vessels; lights for sea- 
going steamers; for towing steamers; for steam- 
ers not sea-going; for Mississippi steamers; for 
sailing vessels; steering rules; instructions in 
full for all vessels and boats, and what the law 
requiresin their management, and their equip- 
ment of lights, signals, fog horns, etc 
Signaling apparatus, electric flash, for light- 
houses, etc., Peebles’ ........... 00.0. cece eee *81 
Signal apparatus, electric, Lartigue’s....*%315 
Signals, audible, for railways, Brown’s......%*41 
Signals, electrical, for railways, Siemens and 
Halske’s 
Signals, fog, experiments with ak 
Signals, railroad, descriptions of the principal 
kinds now used: Block and interlocking system; 
Hall’s electric signal; Union electric signal; 
Rousseau’s safety signal; and Bean’s atmospheric 
signal 226 
Silk. A brief manual of instructions for the rear- 
ing and management of silkworms; description 
of the best varieties; their proper food and 
care ; the Me Gaeta of the cocoons; the mode 
of spinning the silk from them; the reels there- 


Silk, finishing machine for, Buffaud’s *149 
Sk manufacture, American: an interesting re- 
view of the present state and future outlook of 
the industr; 242 
Silk, new solvent for....................e eee eee 68 
Silk reel, improved %*346 
Silks and cashmeres, how to clean and how to 
dye with resists 218 


Silk-worm culture, by J. Griffitt...........355 
Silkworm culture in America, whyithas always 
FAUC . io bie beet bis teed uceuin dada th tai 5 242 


Silo and ensilage, practical tests and results in 
New England 320 
Silo, the first 
Silos, and ensilage...... 
Silos, howto construct.... 
Silver alloys wlth embr g metals, experi- 
ments on, by A. E. Outerbridge, Jr........... 185 
Silver and gold extraction. (See Gold.) 
Silver and gold waste, hints on saving........307 
Silver bath, how toascertain thestrength of. 64 
Silver bath, an unalterable 89 
Silver bromide and chloride, different modifica- 
si sci 


Silver, how to dissolve from silvered articles.336 
Silver, how to recover from waste gelatine emul- 
sion plates or paper, by J. Pike 39 
Silver mill, by M. P. Boss. A valuable practical 

paper, giving descriptions and details of the best 
machinery and methods now in practice in the 
U.5S., for the reduction of silver ores. *155 
Silver mines, remarkable, of Peru 
Silver nitrate, pencils of, how to mak 
Siiver nitrate, 
A. Mott, Jr., P 
Silver ores, how to test and work... . 
Silver ores, mode of leaching at Baran 
Silver printing, permanent 
Silver printing, rapid 
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! Silver, recovery of from the hypo bath....*426 
Silver residues, proces for recovering..... 403 
Silver, simple method of recovering frorh washed 

emulsion 354 


Silvei, sprouting of, and its causes, by T. Flug 
DOP oie sid Sos oe vee est Seed wlesekinev easels es 124 
S.lver tailings, treatment of in Nevada, yy, T.+| 

leston .........66- Gein Saves sokeeiere stayaie’s Ciaess *263 


Silverware, how to clean and polish 412 
Silvering glass. (See Glass.) 
Singeing machine, gas, Blanche’s............%*44 
Singing, the tonic sol-fa method of teach’g..414 
iphon, automatic, new *171 
Siphon, hydro-electric, Maxim’s 
Siphon recorder, Sir Wm. Thomson’ 
Siphons for sewers 
Siphons, how toarrange, by C.M. Percy..*364 
Siphons, self-acting and intermittent, by Rogers 
ield, CLE... 00.0... NE Ee RISA eRe ETS *201 
Siren, steam, Brown’s 
Sirup, starch sugar, detection of when mixed with 
sugar house molasses, by P. Casamajor......315 
Sirups for mineral waters and other purposes, 50 
valuable recipes for 
Sirups, fruit. A valuable paper by A. G. Voge- 
ler, giving practical directions for making vari- 
ous fruit sirups, such as raspberry, strawberry, 
mulberry, and cherry, and showing how natural 
fruit sirups may be distinguished from a spuri- 
ous article.... 93 
Sirups, fruit, 


reparation of. <A valuable collec- 


. tion of more than forty uaa he recipes...350 
Sizing, Warp, page machine for.......... *287 
Sizing machine, Atherton’s.............. *367 


Sizing of cotton goods, by W. Thompson. A val- 
uable technical P 8 
Sizing, short history of, byGeo. Whewell....180 


Shoemaker, M.D.............000 ccccecceeeeeees 210 
Skin grafting, by Dr.R. J. Levis............ 215 
Slag, blast furnace, improved treatment of..295 | 


McCombs, ©. 
Slotting and drilling machines, Lowery......*16 
Slotting machine, vertical, improved...*310 
Smallpox. A paper by Dr. Oscar C. De Wolf, 

giving the methods employed very successfully 

uring the last four years to prevent the spread 

of smallpox _in the city of Chicago 287 
Smalipox, how to pre 
Smith, B. Leigh. Brie 

portrait 
Smoke, apparatus for washin 
Smoke burning furnaces; 

ticulars of the trials and 


X223 
lescription and par- 
rformances of the 


1 


W. Hill, C. 
Smoke consumer, Peyton’s.. 
Smoke, economical washing of.. 
Smoke from steam boilers, preven 
Smoke 


D tion of... *33 
reventer, locomotive, Reimberr’s.*61 


Snake bite, ammonia in, by Dr. T. A. Elder. 92 
Snake bite, rapid cure of by phenie acid,..... 357 
Snake, lignified, from Brazil......... 9 372 
Snake poison, nature and action of..... 7...119 
Snelus, George James, the metallurgist, bio- 

graphical sketch and portrait of............ %262 


Snow crystals, method of reproducing the 
forms of artificially, by J. Dogiel X33 
Snow plows and novel devices for removing 
snow from railroad tracks *46 
Soap and its manufacture from a consumer's 
point of view............... 308, 325, 330, 360 
Soap making machinery, Beyer Fréres...% 258 
Soap, manufacture of in small quantities whee 


boiling, by W. J. Menzies..................0065 2 
Soaps, fulling, potash, by W. J. Menzies..... 259 
Soaps, howtoanalyze.................. 245, 287 


Soaps, manufacturers’, and their production, py 
W.J. Menzies 28 
Soda acetate, manufacture of yi 284 
Soda, artificial production of, by M. Fremy..146 
Soda industry; improvements that have been 

introduced into the Leblanc process 14 
Soda, manufact. of by ammonia process.. .. 
Soda salts, manufacture of 
Soda_ sulphate; full description of the Har- 

greaves and Robinson direct process, by Jno. Har- 

greaves 270 
Soda sulphate; a new mechanical furnace and a 

continuous system of manufacturing, by James 

Mactear 277 
Sodium and other alkaline metals, manufacture 

of by electrolysis *403 
Sodium, carbonate, manufacture of by the 

direct treatment of the chloride with trimethyl- 
amine 
Sodium, manufacture of, new process, 
son’s 
Sodium. 

Henry th Hayhurst. 
Sodium sulphate, productio: 
Solar energy, conservation 0: 

mens 


tartrate, effervescin; 


reparation of, by 
26 


fb: 


Solar generator, an application of........%3 
Solar heat, dynamic measurement and utiliza- 
ton OL boone ses tag tenes 


Solar regulator, Corneloup 
Solder for silver, recipe for.. 
Soldering apparatus}; descri} 
trations of the most approved kinds... 
Soldering iron, gas-heated. 
Soldering iron, gas, Vangel’s 
Soldering, method of, without the use of an 
APOM Se Fn ote Uh via tia ej du testes ale Ud ereeateh ee 363 
Soldering, practical directions for, with descrip- 
tions and figures of the tools necessary, and re- 
cipes for the appropriate solders and fluxes, by 
G.M. Hopkins.......... 6.0.00. ce eee ee eee BQO 
Solenoid to demonstrate the constitution of 


duced, by Prof. Charcot. 
Sonometer and induction balance, by Geo. M. 
FHOPRING oc. oacdiacs Siege os 5 oie alas 480s Sa wregeie eds § *196 


Sonometry by electrical induction...... 2% 184 
Solids, flow of, by L. S. Ware; description of 
some of the experiments performed by M. Tresca 


todemonstrate the little known fact that solids 
are possessed of fluidity under certain circum- 
stances; with hypotheses to account for the phe. 
nomena observe 82 
; Sound, production of by radiant_energy._ An in- 
teresting paper by Alexander Graham Bell, de- 
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| Speed indicator, Harding and Willis’........ 
6 : Speed indicator, magnetic, Deprez’s........ 


217 
"#424 


Sound-transmitter, Dvorac. 


*398 


Sounding-instruimments, self-indicat’g, Thom- 
BOWS ose icles oreccic patsdan's cerekd gine so deiee dna clane We ie 6 *10 
Sounding-lead, Lecoentre’s............... 23 
Sound waves, lantern for exhibiting..... %264 
Soup for infants, Liebig’s, recipe for.......... 42 


Space, temperature of, and its 
trial physics, by James Croll 

Speech in animals; curious facts regarding the 
attempts of certain of the lower animals to ac- 


earings on terres- 
230 


quire human speech......................005. 72 
Speech-recorder, electrical, Gentilli’s......293 
Specific gravity scales, Parish’s.............. *14 
Specific gravity of liquids, how to find. ‘216 
Specimen cup, deep-sea................... 398 
Spectacle lenses and their mountings and gra- 

QUALI ON 0.95 oernsctoicleu jes Galerie eed wiiclessialence d2 2 *144 
Spectacles, colored, and their uses........ *142 
Spectacles, how made........ .............. *139 
Spectrometer, Rutherford’s........... e177 


Spectroscope and blowpipe for mineralogy 


Hall’s 
Spectroscope, measuring apparatus for..*122 
Spectroscopy, by Dr. L. Ciamician 302 
Spectroscopes, how used insolar work...*217 
Spectrum analysis, a new method of, by William 

Crookes 394 
Spectruin sensitiveness of printing processes, 

and ona new form of silver printing process, by 

Capt. W. De W Abney, R.E., F.R.S........ *x341 
Specuia, glass, new method of grinding. by Prof. 
i. Thomson %*141 


; Speculum for a thirty-seven-inch reflector, ney 


made, by G. Calver. 


0 ! Speed indicator for ships, De Normanville.%96 


Speed indicator for trains, Westinghouse’s..*64 
%*107 


Speed indicator, Napier’s 
Speed indicator, new, Moss’. 
Speed indicator, Hearson’s i 
Speed indicators, improved, Weir’s 
Speed indicator. (See also Velocimeter). 
Speed recorder and indicator, Theiler’s....*92 
Speed recorder, Wythe’s and Richardson’s,*200 
Speed regulator for steam and hydraulic mo- 
tors, Belt’s and Prunier’s & *396 
Spence metal, a new metallic compound, by 
Granville Cole, Ph.D 
Spherometer and its applications, by A. M. 
MAYOR ocaediee Bee uah a ake cies ec bad Saale towed BS x62 
Spherometer, for measuring curvatures of 
enses 00 


Sphygmograph, new, an instrument adapted 
asa sphygmograph, sphygometer, cardiograph, 


cardiometer, Ct. .......... cece eee cece eens *8 
Spider, red, how todestroy........... 196, *388 
Spiders, specimens of, how to mount........ 98 


Spiegeleisen microscopic examination of, by 
A. Martens %165. %172, %174 
Spine, curvature of, treatment of, by C. F. rr 


the treatment of, by E. H. Coover, M.D....*126 
Spinning frame, improved *214 


Spinning frame, revolving ring, Harris’..* ae 
3 
3 
3 


Spinning frames, stop-motion for, new...*2 


2 
7 
Spinning frames, stopping mechanism for.*3 3 
6 


pen 

Splint, cable, Dr. C. F. Stillman’s, for the treyt- 
ment of fractures *1q40 

Splint, new, for fore-arm and hand, by Dr. E. Hl. 
Coover x68 

Splints, paper, how made, by Dr. Speare..... 92 

Splints, plaster of Paris for fractures, by Dr. 
Jno. Crott 

Spontaneous combustion, by Charles W.Vin- 
cent. A valuable and interesting paper... .. 

ontaneous generation, abstract ofa paper 
y Prof. Tyndall : 0 

Spottiswoode, William. Biographical sketch 
with portrait.................00.608. 149, *388 

Spring motor. (See Motor). 

Springer, spiral, how to make, by Joshua Rose, 
with figures of easily made tools, and full practi- 
cal directions for working, including cata 
and tempering 

Springs, underground, how to trace, by Teniel 


of teeth that can be assigned to a wheel when the 
diameter, pitch, and arc of recess of the one that 
is to engage with it are given; by Prof. C. W. 
MacCord %306, *370 
Square, carpenter’s, how to use.......%*88, *89 
Square root, method of approximating t 0..423 
SgmenZer, Meénelaus’, an improvement on, b _ 
ea 
Squeezing machine for puddlers’ balls. 
Stadiometer, geographic, Beilomayce’s 
Stage scenery, how painted and set g 
Stains and greasé-spots. A valuable paper, giv- 
ing directions for cleansing all kinds of fabrics 


from any stain whatever... 158 
Stairs, cast iron, design for....... gah: *60 
Stairs, valuable hints on construction 0: 248 
Staircase in Jacobean style............. ....%53 


Staircase, twin, elevator, and light-sha ts. ¥28 
Stamping mill, rotating, Fisher’s 
Stamps, torging, Longworth’s 


Staimmps, hand, rubber, how to mak 83 
Stamps, ore, pneumatic, Scholls ..%67 
Standard time................. %428 
Stand-pipe at the Calumet Mine........... *371 
arta ge ae for Bloomingion, Il., Waterworks, 
by H. M. B. Birkinbine 
Stareh and the transformations induced by or- 
ganic and other acids, by F. Salomon ..412 
Starch apparatus, Angele’s.. %415 
Starch, apparatus for boiling.... *290 
Starch-making apparatus, a y con- 
structed, for farmers........... *313 


Starch, manufacture of at M: A le ¢ 
France. Full description, with figures showing 
arrangement of plant wees 2 ¥407 
Stars; an interesting account 0: e results that 
have been obtained from a close study of the 
solar system in recent years, by Prof. Isaac 
Sharpless 


Stars, proper motions of, by Pr 


Stars, temporary and variable, ori; 


Bickerton. . 
Stars, the sc 

nomena 
Statuary, bronze, Titan 
Statuary in sheet metal 
Statuary, Postal Union, Hanover.. 
Statue, Germania, in the Niederwa. 
Statue, La Architectura, Monteverd 


Statue, new, La Tuffolina......... *181 
Statue of Charlemagne, by Ro *139 
d | Statue of Columbus, new, Madrid *367 


Statue of Denis Papin 
Statue of Galvani.. 
Statue of Hermes, 

tion of 
Statue of Joan of Arc... 
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Statue of ‘ Liberty,” Bartholdi’s. An account of 
the progress of the work of construction..*313 
Statue ot Lorelei, Cauer’s *433 
Statue of Luther at Eisleben, with an account of 
festivities on inaugurating it 
Statue of Professor Faraday,in the Hall of the 
Royal Institution *69 
Statue of William Harvey at Folkestone 
Statue, ‘‘The African,” Cavon’s 
Steain and air, superheater for... 
Steam and water joints, how to make, by Joshua 
Rose. A valuable practical paper 
Steamboat, Fulton’s first, with plans reduced 


from the inventor's original drawings..... %273 
Steamboat Grand Republic, new........ .%*121 
Steamboat, iron, Pilgrim, engines of..... *349 
Steamboat, lake, Swiss............ 2.0.60... *395 


Steam boat Mary Powell, detailed description of 
her machinery, and an account of her perform- 
guces by Chief Engineer Isherwood, United States 

av. 

Steamboat Silva Americano 


Steam condensation, memoranda on.....127 
Steam condenser, Preston’s *41 
Steam eylinder, losses in, experiments on.327 
Steam distribution without eccentrics, De La- 
NOLPO'S sete svecorg ras sid Videos awheareln SER elas teas 
Steam dredger for port of Colon, ne 
Steam, dynamical power of 
Steam engine and boiler for navy cutters.. 
Steam engine and boiler, portable, Shapley.. 
Steam engine, twin-screw, Wilson’s.......... 
Steam engine and boiler, vertical Shanks’....%8'7 


Steam engine and boiler, vertical, ‘urner’s.* 64 
Steam engine and clay mill Jackson’s........*70 
Steam engine and fire pump combined, Shand, 

Mason, and: C00S; 15% wesscaccay, oa ceca Sean's %*408 
Steam engine and vacuum pump, combined, 

GleaSON’S. 8.2622 heli es eed aes so Se ess *31 
Steam engine, automatic cut-off, Ide’s..... %424 


Steam engine, beam, 100 h. p., Windsor’s...*178 


Steam engine, compound beam, Borsig’s... #344 
Steam engine, compound, Brotherhood’s..*138 
Steam engine, compound, Corliss, English. ..*65 


Steam engine, condensing, 


and novel valve gear, 
Sulzer’s x 


*1 


Steam engine, condensing, 100h. p 

Steam engine, comp’d, Farcot’s....*366, 
Steam engine, comp’d, plowing, Fowler’s.. 
Steam engine, comp’d, for yachts, Copley.. 
Steam engine, compound, Galloway’s...... 
Steam engine, comp’d horizontal, Sulzer’s.*3'74 
Steam engine, compound, Kingdon’s 
Steam engine, compound, portable, Marshall, 


Sons, and Co.’S.......... cece cece cence eee ees *265 
Steam engine, compound, small, of the Macdon- 
MO escalate ete he RRR Commu eee ee es *233 


Steam engine, compound, theory of........ 
Steam engine, Corliss, 100) h. 
Steam engine for twin-screw 
ing’s 
Steam engine for underground hauling, Stevens’. 
*149 
Steam engine frame, new, Finney’s... ....... *6 
Steam engine, Hampson, Whitehill, and Co..%*26 
Steam engine, high speed, Ridcalgh’s *397 
Steam engine, horizontal, a method of com- 
ounding . *121 
Steam engine, horizontal, Belgian.......... 
Steam engine, horizontal, improved........*248 
Steam engine, horse-power of, to estimate...253 
Steam engine, horizontal, Bertram’s......... %93 
Steam engine, improvements made in during the 
last half century, by J. Bourne.... 7 
Steam engine, a very interesting history of the 
rise of and its progress up to the time of eee 


*286 


Watt, by C. M. Percy............. 0. cee e ee eee 3 
Steam engine, light, for balloons........... *286 
Steam engine, marine, Vile’s................ *200 


Steam engine, Messenger and Co.’s......... *116 
Steam engine, multi-cylinder, Billings’ *22 
Steam engine, new, Bernay’s 
Steam engine, non-piston age of, by Wm. Mann. 
Historical notes on antique and modern inven- 
tions, or suggestions of engines for raising water 


by steam without the use of a piston...... *115 
Steam engine of the Vera Cruz.............. *55 
Steam engine, origin of............. 0.2... #382 


Steam engine, oscillating, Fournier & Co.’s.*184 
Steam engine, oscillating, small, for actuating a 
pump, Lemonnier’s.............. ........06. *376 
Steain engine, Outridge 
Steam engine, paddle, for light draught steam- 
boats, Wilson and Co.’s 
Steam engine, Pittler and Elze’s 
Steam engine, portable, and novel valve gear, 
Armitage and Ruston’s................ ...e0. *49 
Steam engine, propeller, novel, by Prof. C. W. 
MacCord 


Steam engine, Robertson’s..................4 *78 
Steam engine, rolling mill, Corliss.. %232 
Steam engine, rotary, Comber’s.............. *11 
Steam engine, rotary, Hodson’s... *267 
Steam engine, rotary, Pinchbeck’s. *397 
Steam engine, rotary, Titus’.................5 *19 
Steam engine, semi-portable, Fowler’s..... *131 


Steam engine, single-acting, howto make asim- 

le torm of costing five dollars............. *%*279 
Steam engine, spherical, Heenan and Co.’s.*403 
Steam engine, straw and coal burning, Garrett’s. 


Steam engine, 8 h.p., 

Stevens’ 
Steam engine, three-cylinder,.Willan’s....... 
Steam engine, 3-cylinder, Brotherwood’s....%*25 
5 improved. F paca 


x87 
portable, Wallis Ry 


Steam engine, traction, 8 h. 
Steam engine, traction, McLaren’s 
Steam engine, traction, Fowler’s.. 
Steam engine, traction, Marshall’ 
Steam engine, traction, Robey’s. 
Steam engine, traction, 8 h. 
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Steam engine, vertical, and expansion gear, 
Weatherhogg’s.......... cece cece cece eee ene eens *61 


Steam engine, vertical, with reversing gear, Tur- 
ner’s *116 


Steam engine, Wigzell and Halsey’s.. ....... RTS 
Steam engine, 4-cylinder, Abraham’s...... %422 
Steam engine, 6h. p., Farcot’s.............. *421 
Steam engine, 40 h.p., Ruston, Proctor, and 
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Steam engine, 10h.p., Watte’s....... ....... *83 
Steam engine, 50) h. p., compound, Sellers’.*+128 
Steam engines and boilers for high pressures, 

Perkins’ *81 
Steam engines and boilers of the steamer Lord of 

the Isles : x92 
Steam engines as compared with gas 368 


Steam engines, coal consumed by per. horse- 


power per hour... ... 0. .6..05 wee eee ce eweeees 284 
Steam engines, compound, disconnecting, for a 
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Steam engines, compound, disconnecting, for 
driving twin screws *85 
Steam engines, compound, economy of, by W. 
Parker ‘34 
Steam engines, compound three-cylinder, of ship 
OTTO TTE So sseree 8 Hake eye areas Dic: Sa exeyale cheer ues %204 
Steam engines, compound, with Ashworth's vari- 
able expansion gear *28 
Steam engines, Corliss, at the Centennial....*26 
Steam engines, early, at the Loan Exhib...*45 
Steam engines, economy of fuel in, results of ex- 
periments on in England 
Steam engines for small boats.............. 
Steam engines, torpedo boat, Normand’s...*261 
Steam engines, horizontal, non-condensing, pro- 
portions of, by M. W. Wheeler 3 
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Steam engines, liquid fuel for, experiments..238 | Steel compressing. <A paper by Alfred Davis 


Steam engines in the United States about tne | 
... %64 Steel, cracksin, and annealing of 
.%237 | Steel, deposition of on copper, solution for. ..207 
.%*248 ; Steel, ferro-manganese, manufacture of, by M. 


year 1801, notes on, byF. Graff............... 
Steam engines, marine, Young’s... 
Steam engines of H.M.S. Nelson 
Steam engines of ship City of Rome. 


on the steel compressing arrangements at _ the 
Barrow works 


Steam engines of ship Hudson....... ...%61 BL Gautier. «0. cc cee ccc ee eees ee cea ees . 21 
Steam engines, revolving cylinder, various sys- | Steel, fluid, consolidation of, by A. Davi: -202 
LOMS OL eis.0s iSektaadd Ganordes cian eanaoe %*211 | Steel, hardening and tempering, theoretical con- 


Steam engines, single acting, simple and com- 
ound, Watts’ *179 
Steam engines of ship La France. ..*325, *327 
Steam engines of steamer Loudoun Castle...*79 
Steam engines of the steamships Limerick, Mil- 
ford, and Waterford 8 
Steam engines, traction 
Steam engines, vertical, Bietrix’s.. 


Steam engines, vertical, Turner’s. . .*111 
Steam ejectur, Nagel and Kaemp’s. ..%19 
Steam, escaping, temperature of.. .*199 
Steam fire engine, English..... *371 
Steam tire engine, French.... . ... %¥3864 
Steam tire engine, Gould’s...................5 %Q27 
Steam, gas, and air engine, Simon’s........ *168 


Steam, generation of, and the thermodynamic 
probiems involved, by W. Anderson 420 


Steam generator, Herreshoff.............*169 
Steam <covernor, (see Governor). 

Steam hammer, (see Hammer). 

Steam hammers, Thwaites’.................. *396 
Steam, how it increases its own heat......... 83 


Steam in water. A theory toaccount for the im- 
mense force and disastrous effects of boiler ex- 
PIOSIONS® 3 55h en ee de Scecce geste ha vesedaed 155 

Steam launch, (see Launch). 

Steam launch, very fast; description of a small, 
high speed propeller launch designed to carry 
eight or ten persons; with perspective view, ele- 
vational section, and plan *81 


Steam power, application of to road locomo- 
tion, centenary of, by M. Macfie...... -.. 424 
Steam power, cost of, by C. E. Emery........ 429 


Steam power, economic, by W. B. Le Van... 
Steain pressure regulator, D’Arsonval’s....%*+2'77 
Steam quieter; apparatus to deaden the sound 


siderations connected with, by C. Roberts...397 
Steel, hardness of different kinds, simple method 
of comparing electro-magnetically 3 
Steel, heated, apparatus for testing.... 
Steel, how to anneal in boiling water 
Steel, how to harden and temper, by Joshua 
Rose. A valuable paper.......... 95, 103, 105 
Steel ingots, successful rolling of, with their 
own initial heat by John Gjers.,............ *360 
Steel and iron, preservation cf, Barff and Bower 
- PFOCESSES....... 0... eee Eee eT *287 
Steel, its manufacture and working, constitution, 
qualities, tempering, etc., by D. Chernoff. A 
valuable treatise %36, %*37 
Steel, magnetization and demagnetization of, b 
Prof. May ¥20 
Steel, manufacture of, by the Bessemer and Sie- 
mens Martin processes, removal of sulphur in, 
by Geo. J. Snelus 181 
Steel, manufacture of by the Larkin process. 67 
Steel manufacture; elimination of phosphorus in 
the Bessemer converter, by Sidney G. Thomas, 
F.C.S., and Percy C. Gilchrist, F.C.8.......... 184 
Steel manufacture, the basic, dephosphorizing 
process in, by Jacob Reese... 2 
Steel, nitrogen in, by A. H. Allen............. 
Steel, on the hardening, temperi 
ing ‘of. A valuable paper 221, 222 
Steel, recent progress in the manufacture and 
applications of, by Prof. A. K. Huntington.298 
Steel, tempered, molecular rigidity of, as indi- 
cated by the induction balance, by Prof. D. E. 
Hughes, F.B.S.........00. ccc c cece e cece eee eee 375 
Steel tempering furnaces, Armstrong’s...*13 
Steel, treatment of for the construction of ord- 
nance and other purposes, by Sir W. G. Arm- 


of escaping St€aM........... eee eee ee eee H19G |  strong...... cece cece cece eee eees deraets wale 355 
Steam shut-off automatic, Hughes’........ *89 5 Steel, Sheffield, process of manufacturing, by 
Steam sloops, American, machinery of....*57 Prot. W. M. Williams .....................665 KA 


Steam, superheated, economy of for saturated ! 


steam, by 8. N. Carrol............... cece eee 372 
Steam, superheating, Carvalho’s system...*112 
Steam trolly, Cooke’s.....................4. *63 


Steam, water in, measurem’t, by P. Guzzi..*114 
Steamer Albatross, U.S. Fish Commission.+408 
Steamer, arctic, Eira, sinking of.... 
Steamer, arctic, Jeannette, loss of......... 
Steamer Austral, remarkablesinking of... 
Steamer, catamaran, new * 
Steamer, hydraulic-reaction, Maginot and Pi- 
nette’s *415 
Steamer Inflexible, British, armament of.. *8 
Steamer, ironclad, Independencia, Brazil..*11'7 
Steamer, ironclad, Infiexible, British %*122 
Steamer, ironclad, Italia %257 


Steamer, ironclad, Richelieu, destruction... *2'70 
Steamer La Normandie, engines of......... %402 
Steamer, light draught, stern-wheel....... *108 
Steamer Lord of the Isles.............. *%92, *96 
Steamer Manhattan, cylindroid..... ...... *218 
Steamer Montana, stern-wheel............... 172 


Steamer, new, for the Mexican National Con- 
struction Company, specifications of......... 282 
Steamer, new, Invicta 53 
Steamer, new, propelled by water jets, Fleisch- 
er’s *308 


Steamers, mail, Irish, new................... *85 
Steamers, new rig for, Forbes’....*382, *391 
Steamers, ocean, criticisms on the forms of and 
the arrangement of state-rooms and spaces for 
cargo, machinery, and fuel, by R. B. Forbes. 50 
Steamers, ena waves raised by, and_ their 
positions relative tothe wheels 3 
Steamers, stern-wheel, new 
Steamers, war, Dolphin, Atlanta, and camer 
Steamship, armor-plated, Admiral Duperre, 
French *198 
Steamship Britannic, compound engines...*51 
Steamship City of Rome; general description, 
with sections showing the arrangement of her 
engines and boilers................... eseees *%248 
Steamship City of Rome, largest mercantile ghip 
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afloat 293, *30 
Steamship, Cunard, Serv *28 
Steamship, double rudder and movable propel- 


ler, by Captain Sadler.....................000. 121 
Steamship, double-screw, Almirante vena Se 
Steamship Dunrobin Castle................ *149 


Steamship Gallia, Cunard.................. *202 
Steamship G.S. Blake and her apparatus. *398 
Steamship, ironclad, Agamemnon, British. 199 
Steamship La Normandie *366 
Steamship Orient *204 
Steamship Violet, of the London and North- 


western Hailway Co..................0 cece *386 
0 Steamship, war, Inflexible, British........ *316 
Steamships, high-speed, Lundborg’s. A design 


for an ocean passenger steamer, which, while af- 
fording ample space for passengers and cargo, 
has been prepared with the primary object of at- 
taining a speed of twenty to twenty-one knots 
with a small expenditure of power......... %294 
Steamship<s of the navy, most economical speed 
for, by John Lowe, P. A. Engineer U.S. Navy. 
+198 
Steamships, rudder-power, by R. Clark...*134 
Steam, the specific heat of. An examination of 
Regnault’s theory, by J. Macfarlane Gray...342 
Steam, the quality of, by John W. Hill... 
Steam trap, Peyer’s...............:555++ 
Steam tromp, Hemptinne’s....... 
Steam tug for canals, new, Byrne’s . 
Steam, water mechanically suspended in, mea- 
surement of, by P. Guzzi, C.E %*114, *395 
Steam wheel, Thomas’..............-...-+- *288 
Steam yacht (see Yacht). 
Steaming apparatus for printed textiles..*143 
Stearine, saponification, acidification, and distill- 
ation of, apparatus for %403 
Steel and iron (see Iron and Stee)). 
Steel andiron wire; effectof immersion in acidu- 
lated water, by Prof. D.E. Hughes 237 
Steel and steel-like metals, neutralizatio: 
phosphorus in, by Richard Brown............ 
Steel and other ingots, apparatus for reducing, 
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Steel, articles of, how to harden......... 206 
Steel, Bessemer, a brief history of, by Mr. Besse- 
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Steel, Bessemer, and steel rails, manufacture of, 

by @ B. Holland. ..........c.ecccesseeeeeeees %124 


Steel, Bessemer, on the use of a mechanical agita- 
tor in the manutacture of, by W. D. Allen.*316 
Steel bloomery, Catalan, by Prof. W. M. Wil- 
HAMS nls ec ae Se ee det ew eels Shee Melee *40 
Steel, cast, manufacture and uses of, by Henry 
Seebohm 2 
Steel casting, apparatus for, Scott’s 
Steel, casting, use of alloys of silicon and manga- 
nese to prevent blow-holes in, by S. Kern 
Steel castings, solid. Abstract of a 
Gautier, with remarks thereon by 
and others 


Steel, Siemens-Martin, by Sergius Kern......239 
Steel, soft, and ingot iron 94 
Steel, solid, application of to small arms, projec- 
tiles, and ordnance by F. Gautier.......... *309 
Steel, some new suggestions in regard to, by Ww. 
Anderson, M.I.C.E 31 
Steel, spring and tool, hintson tempering.... 71 
Steel, strength of, influence of surface condition 
on. A paper describing the results of experi- 
ments recently undertaken in England to ascer- 
tain the strength of steel under variable surface 
CONGITIONS....0. eeega Gs coaad sees eae eee ees *302 
Steel, varying condition of carbon in, and its in- 
tiuence on Eggertz’s coloration process, by J.S. 
Parker, F.1.C 248 
Steel, why does it harden? by William Metcalf, 
C.E 223, 224 
Steelyard without weights, Tengelin’s.....*258 
Steering apparatus, pneumatic, Baird and 
Lewis *2 


Steering apparatus, Bow and McLachlan...%*13 
Steering apparatus, Kunstadler’s.... ..... *136 
Steering apparatus, Wilson and Co.’s...... *332 
Steering gear, hand and steam, Rogers’..*259 
Steering gear, Heathorn’s.................. *208 
Steering gear, hydraulic, Lafargue’s...... X142 5 


Steering gear, steam, Higginson and Co.’s, Wig- 
zell’s, and Donkin and Nichol’s.... 334 
Stereoscope and its uses........ 


Stereoscopes for large pictures........... 211 
Stereoscopic transparency printing, Breese’s 
Method. 2322.2 eck ysieced eet se = ..123 


Stereotypes, how to make 
Stereoty ping and stereotype mac 
Stethoscope, flexible, Paul’s............. 
Stevenson, George. A comprehensive account 
of the life and labors of the father of railways, 
illustrated with a portrait, a view of his birth- 
place and of the first railway coach and loco- 
motive, and with a cut showing the difference 
between the earliest andlatest locomotives*290 
Sties, a cure for 
Still, bromine, new, Arvine’s.................. * 


Still, Egrot’s, for continuous distillation...*252 
Still for essential oils, Heywood and Co’s.. *292 
Still-head and condenser, new, Rice’s....... x95 


Still, portable, Joya’s 
Stills, stationary and portable, Egrot’s 


Stitching machine for bookbinders, Neid- 
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Stive room, new...................-- ..%330 
Stoker, mechanical, Henderson's. wy iy f 
Stoker, mechanical, McDougall’s.... .%250 
Stoker, mechanical, Sinclair’s.............. *375 
Stokers and smoke preventers, mechanical... 90 


Stone age, how implements were made in, by B. 
Bi ROGGIN Gis ccs occidiase rae clad Dele eis haan 4A alld eles 98 


Stone, artificial.. 


Stone, artificial and cem 25 
Stone crusher, oscillating, Motte %*147 
Stone cutting machine, Atchison’s. *169 


Stone cutting machine, McDonald’s. . 
Stone cutting, tools used in ine 
Stone dressing mach., Brunton and Trier.*132 
Stone _ grinding and polishing machine, Salmon 
and Crossland’s *261 
Stone, lithographic, whence derived..... «. 81 
Stone masonry and building stones, nomencla- 
ture of, by J. James R. Croes, William E. Merrill, 
and Edgar B. Van Winkle *113 


Stone sawing machinery, by H. Conradi..*54 
Stone working machines and tools,........ 114 
Stones, what to do withon farms... .317 
Stopeock, an easily constructed........... *186 


Stopper, asbestos, for combustion tubes, how t 
make 
Stoppers, glass, how to remove when fixed..3 
Stoppers, glass, etc., how to manipulate...*290 
Storage batteries (see Batteries). 
Stove, charcoal, a cheap 
Stove’ chimney in enameled earthenware..*364 
Stove, drying, for printed sheets, Renault..*304 
Stove, gas, See’s........... cece cee eee eee *415 
Stove, gas, Schonheyder’s................... *352 
Stove-heated rooms, the airof. A paper by W. 
Mattieu Williams ....... etic s Raetas ta tesie xe 323 
Stove, hot-blast, Weimer’s............... a 
Stove, smoke-consuming, Mousseron’s...... 
Stoves, hot-air, and hot-water chimneys... 
Stoves, hot blast, how to compute the heating 
surface of 420 
Stoves, gas. 
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A paper by Dr. James Adams.228 


Stoves, gas, apparatus for regulating the temper- 
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Stoves, grass burning, Mennonite.......... %132 


as burning, Mennonite 
Stoves, hot blast, Cowper’s. Illustrations of the 
general arrangements of a pair of Cowper’s 
stoves for blowing a pair of furnaces, and a 
short description of thesame.... .......... %235 
Stoves, regenerative. A sketch of their history 
and _ notes on their use, by J.N. Hartman. *235 


Straightening machine, for rails.........*53 
Straightening machine, hy draulic, for boiler 
MAKING oc die ale Sn als aisle dadiereisie's duels eleuereceass *300 


Straight line, how to draw, by A. B. Kempe, 
B.A., with 33 engravings. An important essay 
on the several mechanisms for drawing mathe- 
matically straight lines; directions for making 
simple instruments for this purpose; beautiful 
mathematical problems; geometrical principles 
involved; and full description of all the most 
successful apparatus.. .*84, *85, *86, *87 

Strain indicator, Stromeyer’s 257 

Strains in structures, apparatus to measure, Clev- 
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Straw lumber, how made.... ..... . 

Straw rope, machine for making 

Strawberries, how to cultivate...... 


id dene 81 | Strawberries, how to grow in pots. 91 
per by F. | Strawberries, how to transplant.. .. . 423 
r. Bessemer | Strawberries, preparing soil for....... .209 
70! Strawberries, summer mulching of........ 88 
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Strawberries, winter, suggestion for 
Strawberry béds, yearly renewal of......... 
Stream lines, theory of in relation to the resist- 
ance of ships, by W. Froude. A paper treat- 
ing of the principles which govern the behavior 
of a fluid, with special reference to the resist- 
ance of ships............... X33, %4, %5, X6, X8 


Streams, small, utilization of. . ....%240 
Street, George Edmund, the ar Biograph- 
ical sketch and portrait............... 318, *323 


Stressin bowstring girders, determination of, b: 
Lieut. G. S. Clarke 7 
Stress, transverse, in bars of wood, iron, and 
steel, experiments on, by Wm. A. Norton..... 18 
Strikes, a way of preventing, by J. Parton..196 
Strychnine poisoning, treatment of with chloral 
hydrate, svomo phi and electricity, by “i M. 


Worthington, M.D............. 0.6.0 ee cece eee 9 
ubway and bridge, new, London.......... %427 
Suction and pressure appar., Muencke’s...*310 


Sugar and coffee, physiological action of..... 322 


' Sugar, beet, apparatus, Daix’s.............. *349 
Sugar beet in France and Germany, by John 
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Sugar beet industry, a plea for its extension in 
the United States, by Ernest F. Gennert....166 

Sugar, beet-root, and beet roots, by E. L. Cull. A 
process of sugar extraction for farmers....... 

Sugar-cane mills, improvements in 

Sugar from beet-root, strontia process of eee 
ing’... 
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Sugar from maize and sorghum. 
Sugar, grape, and glucose, process of manufac- 
ture 96 
Sugar, how made in Cuba 270 
Sugar making. Anaccountof the experiments 
ot Prot. Collier in manufacturing sugar from 
sorghum, showing the practicability of making 
the latter one of the best paying crops of the 
country 214 
Sugar, malt, preparation and use of in brewing, 
by W. G. Valentine.............. 19, 22, 25, 28 
Sugar manufacture, app. for, Mackenzie... x 262 
Sugar, manufacture of from maize, by R. H. 
Harland, F.G.S........ceccsceccedes cveecaseues 356 
Sugar mill, multiple. pressure, new.. 
Sugar production, domestic 
Sugar sirups, bleaching by ozone, by Dr. A. 
Leeds 1 
Sugar, starch, a new method of refining and crys- 
tallizing, by Dr. F. Soxhlet 375 
Sugar, starch, detection of in cane sugar, by P. 
Casamajor 235 
Sugar, unrefined, some 
tents of. 
Sugars of commerce, a method of practically de- 
termining the value of, by H. A. Mott, Jr....222 
Sulphate of ammonia; description of the 
mode of manufacture and of the apparatus em- 
ployed, by G. E. Stevenson ‘268 - 
Sulphide of carbon and alcohol, euiaaee rT 
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Sulphur chloride, manufacture of, by J. Car- 
ter Bell 330 
Sulphurin spent oxide, apparatus for ae tec 
by H. Leicester Greville..................... x34 


; Sulphur, its distribution in nature andits chemi- 


cal compounds, by C. Ehrmann............... 397% 
Sulphur, quicksilver, and borax of Califor.. 38 
Su.phur, recovery of from alkali waste b 

Schaffner and Hellbig’s process *34 
Sulphureted hydrogen app. Kahler’s...*258 
Sulphureted hydrogen generator, new, by P. 


Casama jor’ seat dices sastees sO leataed od ae nacered *19 
Sulphureted hydrogen, new method of Ns 
paring, by J. Fletcher, F.C.S...............005 03 
Sulphuric acid apparatus, exp ental, by 


Altred Senier 
Sulphuric acid, apparatus 
Faure and Kessler’s 
Sulphuric acid, boiler for treating organic 
matters with *433 
ey 


Sulphurice acid, concentrating apparatus. *3 
Sulphuric acid, tower for, Glover’s *258 
Sulphurie acid, manufacture of, Brumlen’s ap- 
PAYATUS TOPS Hic Be oad otea ds vase teat lasees tee 84 
Sulphurous acid as a disinfectant, by T. W. 
Keates 58 
Sun and certain of the fixed stars, relative ages 
of, by Prof. Daniel Kirkwood 1 
Sun and other intense lights, photometry of .3'79 
Sun, constitution of as revealed by photography. 
by Mr. Janssen 19 
Sun, cosmical bombardment of, theory of comet- 
ary impact on the solar system, the velocity of 
collision, and heat equivalent of velocity, by Ed- 
gar L. Larkin 356 
Sun darkenings, historical.................. 
Sun dial, new, Grootten’s X259 
Sun, distance of, new method of determining, by 
‘IL. S. H. Eytinge...................... 35 


Sun, eclipse of, Dec. 31, 1880. . *289 
Sun, eclipse of, Jan. 11, 1880 ueaca -.. .221 
Sun, eclipse of, May 6, 1883..... 400 1, *402 
Sun, eclipse of, 1878, as seen in the tnited States, 


report on by J. Norman Lockyer and by Prof. 
Henry Draper and R. A. Proctor........... 
Sun engine, Ericsson’s......%70, *218, *422 
Sun, how tv tell the distance of, by E. L. ar 


48 
Sun, oxygen in, Prof. Draper’s accountof the dis- 
covery of 1 
Sun, in what way it gives light andheat 
Sun, probable origin and age of. An interesting 
paper, by James Croll, LL.D 6 
Sun, proper motion of in space................ 
Sun, results of recent investigations on, by Prof. 
GyA SY OUN Bs sicisied So Sete aad een eed aa ccd oka. 214 
Sun, the, by S. P. Langley. A valuable paper. 
*%212, %214, *216, *217, *218 
Sun, the distance of, recent researches on, by R. 
S. Ball, LL.D. An interesting paper 1 
Sun, the spots on, by Camille Flammarion.... *9 
Sunfight and skylight at high altitudes, by Capt. 
Abney x*363 
Pebier Abe universe of, by R. %*426 


Sunshine recorder, Stokes’ *336 
Sunshine recorder, Whipple x*369. 
Sunstroke, treatment of..................6., 29 
Sunken vessels, app. for Hace Archer’s..%154 
Superphosphates, home-made........ 5,171 


Surface-plates or planometers, and scraped 
surfaces, by Joshua Rose. A valuable paper, 
giving practical directions for the scraping of 
working flat surfaces, and showing how the sur- 
face-plate isto be used during the course ote 


Surveying by compass, by Prof. Francis E. 

Ni PNeD asi avieeiad oan ae eee ae Oats asa Reins cee 314 
Surveys, geodetic, apparatus for *%163 
Surveying, underground, instrum’t for...*271 
Swamp ag tee Ag nature of, and its vee o 


agriculture, by Dr. James R. Nichols........ 2 
Sweeny, how to treat... .......... 302 
Sweeper, railroad-track. Olmstead’s..... KOT 


Sweets, our. An interesting and comprehensive 
article on sweets and their adulterants ; the use 
of glucose in candies; artificial honey and honey- 
comb 314 

Swimming apparatus, Boynton’s 

Swine, how to breed and manage, by A. W. 
Rollins : , 387 

Switch-controller, electric, Lartigue’s..*315 

Syaplen baron; cure of, by A. W. Sent 


en ndetet #218 
¥269; 4284 
x74 


Table and chair, design for..... 
Table, carved, design for........ ... 
Table from Berry Castle, near Paris 
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Tableaux, colored fires for, how to make and Telephone lines, induction in, by J. W. Urqu- | Thread lace, American mode of making...*34 | Transmitter, Blake’s...................... *250 
how to use ; . PL NATH OSB edges sale 0 ached cvs « bateahe sake eke ves x at 1 | Thresher and horse power, Hofherr’s.......*49 | Transparencies, carbon, for the lantern...383 
Tachygraph, Meresse’s, for enlargim® or re- ‘Telephone, Lippens’...... %406 | Throat diseases, vaporsfor inhalation in, six | Transparencies, direct positive........ o. 255 
ucing drawings Telephone, micro, Dunand’s %350) formule for sate ..271 | Transparencies, dry plates for.............331 
Tackle, lifting : : Telephone, microphone, Luedtge’s. *193 | Thunderstorms, by Prof.Tait. A Transparencies, gelatine, for the lantern, how 
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330 
Tanner’s (Dr.) forty days’ fast....%242, *244 
Tannie acid, apparatus for estimating, by Sir 


William Thomson, F.C.S..................0005 *9 
Tannic acid asa preventive of frilling and blis- 
LOPS a. eos iets naar ets wees gahlacte tut. es 273 


a 
Tannic acid, various methods used in its deter- 
mination, values of, by N. H. Darton.331, 339 


Tannin from sweet fern, a new industry....101 | 


Tannin, proportion of in the bark of some of 
the trees of the. United States 76 
Tanning; a paper on the first preparation of 
green hides and upon mineral tanning 73 
Tanning liquor for textile fabrics, recipe..... 39 


Tanning process, improved, Heinzerling’s..208 
Tanning process, new, Johnston’s...........%55 
‘Tanning, sciencein, by H.R. Proctor....... 96 


Tapers, turning and fitting, by Joshua Rose. A 
valuable practical paper *18 
Tapestry: painted and woven, designed for the 
City Hall of Lyons, by A. Dennelle X75 
Tape-worm, remedy for, by E. Freemun.. 50 
Tapioca, how cultivated and prepared for mar- 
ket 347 
Tapping and screwing machine, Bowker’s..*11 
Tap for effervescing liquids................. d 
Taps, frictionless, by Prot. J. E. Sweet......%*43 
Taps, how constructed and how used. A valu- 
able ME Von aper, by Joshua Rose.. .. *46 
wooden, 


Taps 
nee distilleries, how to extinguish fires in, by 
atson Smith, F.U.S.................. Bea So 181 
Tartaric acid, process of manufacture, by R. 

Worthington 


Tea, adulterations of, method of testing, by A. W. 
Blyth 20 


ow to preserve 


Tea, toxiceffects of, by Dr. W. Morton 
Teeth, apparatus for rotating in their sockets, 
by J.N. Farrar, D.D.S.............. start a *103 
Teeth, cements for the; and chemicaland phy- 
sical effects of different fillings upon, by un ie 


Telectroscope; Senlecq’s apparatus for trans- 
mitting toa distance, through a telegraph wire, 
pictures taken on the plate of a camera... 

Telegraph, American rapid, in England.. 

Telegraph, apparatus for transmitting ss 


DY a cyehtet aoe orate Hoda Sia tei Sou ads wade weet gees 8 
Telegraph, autographic, D’Arlincourt’s..*166 
Telegraph cable, new kind of................ 175 
Telegraph cable, underground, Brooks’..... 198 


Telegraph cables and the aurora borealis. *288 
Telegraph cables, submarine, apparatus for 
working, ‘Thomson’s x 
Telegraph cables, submarine, how laid and_re- 
paired, by A. Jamieson............... 5 0 
Telegraphy, electric, speaking, Prof. Bell’s.*58 
Telegraph, electric, the first 428 
Telegraph, eee Orr by August Guer- 
out %384, #404, %405, %425, %437 


5 
Telegraph, electro-mechanical, Smith's. sta 


KS 

Telegraph, electro-motor, Phelps’...*53, *56 
Telegraph, facsimile, Sawyer’s............°. *19 
Telegraph, field, without battery; the Prus- 
sian, Russian, and French systems........ 377 
Telegraph, harmonic, Gray’s.............. *281 
Telegraph, helio, Leseurre’s............... *%284 
Telegraph, hydraulic, Montblanc’s.. 34 
Telegraph inker, improved, Devas’ S117 
Telegraph insulators, improved %*102 
‘Telegraph-Key, double, Byrns’............. *51 
Telegraph-key, double current, new, by P. 
PYIMM CP sees ek ots ye Sa ERS bag eas aoa VS ‘93 
Telegraph key, peripheral, Cummings’..... 311 


Telegraph, Morse, an unpublished chapter in 
the history Of....................c eee eee 2 BVT 
Telegraph, multiplex printing, paudoke eae 


R275 
*270 | 


Telephone, new form of, by J. M. Romanis. 
x 


17 

Telephone, Philipp Reis the inventor of, byS. 
P. thompson, B.A 40 

Telephone, Pollard’s 


da biesutse Sishale pase we eae *387 
recent telephonic inventions; Lyon’s new trans- 
mitting telephones; Niaudet-Breguet’s watch 
telephone *163 
; Telephone receiver, alabaster, Gatehouse and 
He AROTIND Sire sv caracesroctavcraca Baaeiies jets roe aes es 
Telephone receiver, new form of, Blyth’s..246 
Telephone receiver, Theiler’s *362 
Telephone, Reis’, with his description....*389 
Telephone signal, vibrating bell, Jacobi’s.*345 


Telephone, sound and the, by Clarence J. 
BIA KGS MID i coe ciie cue cidlaeeaeda vas evtodeamerea het 148 
Telephone, static, by Prof. A.E. Dolbear..405 


Telephone system, Brown and Saunders’. *326 
Telephone system, Dr. Herz’s.. 
| Telephone, Testu’s . 
Telephone, the first ; description of Reis’ instru- 
+ ment, by Siitvanus P. Thompson 2k 395 
Telephone, the real inventor of, by 
pert, M.D 
Telephone transmitters, Munro’s 
Telephone transmission by single wire and 24 
Ader telephones, Moser’s system *406 
Telephone, trumpet, Herz’s.. ............. 
Telephone, working, how to make, by Geo. M. 
Hopkins. A valuable practical paper, contain- 
ing directions for the construction of a cheap, 


and view showing line in practical operation ; 
with full instructions how to make the magnets, 
size, and arrangement of wire, etc *142 
Telephonic indicator of the torsion and re- 
volving speed of machine axles, by C. Resio.343 
Telephony, long distance, and Bennett’s trans- 
lators *373 
Tele-photography, method of, and apparatus 
+ for sending pictures by telegraph *280 
Tele-photography, by Shelford Bidwell.*290 
Telescope, catadioptric, Henry’s *184 
Telescope, equatorial, simple, how to make, by 
E. Lasant *291 
Telescope, equatorial, stand, simple, how to 
make, by I’. D. Simonton x 
Telescope for amateurs, Newtonian, 
for making 
Telescope, how to make, by G. M. Hopkins. 
Directions, accompanied with a complete set of 
working drawings to a scale, whereby any per- 
son may easily: construct, at small cost, a very 
effective instrument *2 
Telescope, how to try and how to use, by L. 


0! Niésteni iis... ackibe Moecedidanaeseeiaeeseayeas 364 


Telescope, modern, and what it has done for 
astronomy, by J.N. Lockyer.*107,%*108,%*114 
Telescope, refiecting, Bessemer’s 195 
Telescope reflectors, machine for polishing, 
Grubbs) v3. taaie. scavans cutee oe no sae Ree aus xA4AE 


3; Telescope, small stand for, how to make. .%*374 


| Telescope, the most powerful in existence, b. 
E. Neison, F.R.A.S. 2.00... eee cee eens 305 
; Telescopes, eye pieces for......... iieesetey 
; Telescopes, eye pieces for, Nystrom’s....... 
' Welescopes, improvements in, by Fritsch and 


I, MPORBUGT co! ac teiag catecn bea caen se banontinn *220 
Telescopes, large, relative power of......... 11 
Telescopes, refracting, how constructed... *1 


Telescopic screen, for viewing sun spots, by B. 

i Templar *141 
Telethermometers, air, Rousseau’s......%307 
Telpherage, or the transmission of vehicles by 
electricity to a distance independently of any 
pea exercised from the vehicle, by Prof. F. 
enkin 


Template, eee Burichon’s 
Template, draughting, improved 
Tennessee, archeological explorations in, by F. 
W. Putnam. An interésting account of the ex- 
plorations of the burial mounds of a prehistoric 


Telegraph, musical, La Cour’s.............. race in Tennessee; with 55 engravings.+169 
Telegraph, optical, Mangin’s..........--.- 28 4170, #171, ¥172, £173 
Telegraph, printing, Phelps’. *53, *56 | Tension, machine for testing, French.../.*201 
Telegraph, pneumatic, Guttari’s *35  'Tentering machine, clip for............. *329 


Telegraph, printing, Herring”s.. 
Telegraph, printing, Noel’s.... 
Telegraph relay, new, Vyle’s. 
Telegraph relay, 'Theiler’s 
Telegraph repeater, improved. 
Telegraph signs, Morse, translation of into 
letters %426 
Telegraph sounder, Belgian... 
Telegraph sounder, new, Theiler’s 
Telegraph sounders, improved, Bright’s..*372 
Telegraph wires, apparatusfor covering, Ber- 
thould and Borel’s *318 
Telegraph wires in cities, systems of daying 
wires under ground, and comparative cost..21 
Telegraph, writing, Cowper’s.... *213 
Telegraphic codes and ciphers............. 
‘Telegraphing through ocean cables, mode.*10 
Telegraphing without wires, experiments of ; 
Mr. Lindsay on............. Soke Cha nieddign Co taet 354 | 
Telegraphy and ocean cables, early days of, by ; 
Willoughby Smith 309 
Telegraphy, automatic, description of....%*367 | 
Telegraphy, early history of, as illustrated at 
the Paris Exhibition of Electricity 
Telegraphy, electro harmonic, by F. L. Pope. 
Tel h dup! tem of by 8. Mt | 
elegraphy, new duplex system of, . M. 
Banker....... 8172 


Telemeter, electric, Siemens’......... 363 
Telemeter, electrical %229 
Telemeter, improved %*405 
Telemeter, pocket, Gaumet’ *207 
Telephone, Ader’s.................... ..%178 
Telephone and battery, Harrison’s........ *160 


Telephone and microphone, some modifications 
of, by Geo. M. Hopkins............ Sibbamnbes *163 
ari pmone and sound vibrations, by Prof. A. E. 


Telephone, D’Arsonval’s 
Telephone, D’Arsonval and Bert’s 


Telephone, Dolbear’s, in England........... 32 
Telephone, duplex, new................... 206 
Yelephone exchange in London......... *413 


Felephone for long distances, by W H. Preece. 
*367 
Dol- 
Pn. aw ab Moeeeus wine WANE aa eae cade Sees eats 337 
Telephone, Goloubitzky’s.. 
Telephone, Gower-Bell,,..... ............. 2 
Telephone, “ hammer,” De Lochtlabye’s.*408 
Telephone, history and theory of its construc- 
tion and operation, ry R. M. Ferguson..... *120 
Telephone, Hughes’.... x 
Telephone, improved 
Telephone, improved, Husband’s 
Telephone, improved, Phelps’... . ates 
Telephone, Kotyra’s.....................055 


; Textiles, methods of bleaching 
' Textiles, printing, recipes for colors 


' Thermograph, Montsouris 


: Teredo and limnoria, improved method of A 


tecting timber against the ravages of...... * 
Terra-cotta, adapted to modern church work. 
A paper by Edmund Sharpe, giving the results 
of the author’s practical experience with the 
treatment and use of burnt fire clay, and his 
opinion asto its suitability for church work of 
the present da *37 
Terra-cottaand fire brick, how made, by Andrew 
McLean Parker 208 
Terra-cotta, how to photograph 401 
Testing and weighing machinery, 
Testing apparatus, cement, Fairbanks’.*424 
Testing machine, Kennedy’s.*....... .%276 
Testing machine, 5U0-ton, Williamson’s.. 
Testing machine, 209-ton, Fairbank’s. . 
Tetanus, treatment of, by Dr. Ria 


on. 


Textiles, bleaching by electricity 01 


‘Textiles, designing for 


Theaters, electric light in 
Theaters, the scenic machinery of... 
Theodolite, mining, the first 
Thermal balance, Prof. Langley’s 2 
Thermal energy, difference of, transmitted to 
theearthfrom different parts of the solar sur- 
faces, by J. Ericsson, with 6 figures.......... *13 
Thermo-chemiecal investigation, a new meth- 
od of, byM.M. P. Muir 184 
Thermographj new apparatus for making a 
continuous graphical record of the variations of 
temperature, byG. M. Eldridge *33 


eae %198 
Thermo-pile, improved, by R. H. Ridout.*238 
Thermo-siphon ordomesticheating apparatus, 

Gallet’s 297 


Thermometer, 
Thermometer, 

REA WO0Q'S. foe eee een ite eee eee eete eet +12 
Thermometer, deep-sea, Miller-Casella..*398 
Thermometer, differential, Dufour’s....*248 
Thermometer, Negretti-Zambra.......... *398 
Thermometer, registering, Negretti’s..... *8 
Thermometer, registering, Richard’s....*379 


Thermometer scale, a very useful combination 
scale, full size, enabling an instantaneous com- 
parison of numbers on the Fahrenheit, Reaumur, 
and Centigrade thermometers ; with formulse for 
converting the units of one scale into units of 
another 

Thermometer scales, table of equivalents..347 

Thermometers, by Dr. Mann. Descrip- 
tions of the various kinds in use 59 

Thermometers, Draper’s dry and wet and sun, 
self-recording. 2.0.0... 6... cece cece cee eee eee x 9 

Thermometers, how to convert the degrees of 
one kind into those of another 

Thermometers, improved, Schumacher’s.* 10 

Thermometers, metallic, Coret’s *208 


Thermometrograph, Rysselberghe’s...*421 
Thermophone, by T. Wiesendanger..... *148 
Thermophone, Mercadier’s............... * 296 
Thermoscope, color, new, by Filipp Hess... 10 
Thermoscope, electric, differential, _Nos- 

WOPtHY'S a5. os.. cians Pati ess aatsw came ate detin’ 56 
Thermostat, a simple and sensitive, by A. N. 

Randolph, M-D......... 0.0... cece cesee ee ee eee *420 


TWhrashing and finishing machine, improved, 
GALLE Ss cesis.k 55.5 sce Sachin Saale POSS Gora BSS ese #114 


Telephone, Preece’s improvements in; Edison’s ; 


simple mlephene : with five wovking drawings, : 
{Tin can machinery, Norton’s 


Temperatures, instrument for regulating, new, - 
Campbell's ite ci.scieas gait cue, Sige vices Cael oe 
Temperatures, low, production of...... Pts o 


02 
Textile machinery, recent improvem’ts oe g 62; 


1, #420: 


. Tobacco drier, Chapin’s........ 
- Tobacco, estimation of nicotine in 


, Toothache, a pleasant remedy for 


| Torpedo boats, Russian, on the Danube. 
aeawee , Torpedo boats, their action and effects 
Riehle’s.. *32 | 


| Torpedo system 
- Torpedo vessel, Portuguese. . 
- Torpedo vessels, Thornycrott.......... 


Vidal and river-water indicators, new... 
Tidal pier, Egerton’s 
Tide-powers, improved by A. Mallory..... 
Tides, causes Of, new theory regarding, by 
Elias Schneider... ..... 0.0... 6. eee e eee neces : 
Tides, high, hypothetical, as agents of geological 
change, by Dr. J.S. Newberry................ 336 
Tides, intiuence of in lengthening the day, by 
Dr. Ball F 302 
Timber, modern substitute for, in building..252 
Timber, pine, effect of prone stress upon 
strength and elasticity of, by Prof. KR. H. Thurs- 
BOT 35 heii as, eS aietase ieleh aetna ee nae weae dee yee ee 297 
Timber, preservation of. A valuable paper, by 
W. Putnam, A.S.C.E ; 
Timber, protection of against the teredo.*113 
Timber, unconsidered uses of 137, 168 
Time, a glimpse through the corridors of. An 
interesting paper by Prof. R. S. Ball, showing 
the important effect that the tides exert in modi- 
fying the rotation of the earth, and how such ro- 
tation will, at some epoch, become so slow that 
our months will consist of but a single day..3822 
‘Time, astronomical, instrument for mare ine, 


Horn’s..............25 #13 
Time globes, Juvet’s....... R257 
Time-regulator, city, Coll *160 
Time, standard................-.... 0... eee *%428 


Time, telling the, by Prof. Waldo. An interest- 
ing account of the instruments used in observa- 
tories for determining time 266 

Time, true, how taken by regular stellar obser- 
vations, by W. W. Alexander................. 390 


Ride ces 98 
', experiment on......%*262 
Tin crystals, method of manufacture and char- 
teristic reactions Of............ 0.0.0... seca eee 
Tin-f il, application of to wall and woodwork 
decoration. ............ Lacendeiettonae is alDale sip drendinden’ 
Tin, how melted ona pl ying card.. ‘ 
Tin plate, how to crystallize.................3 
Tin, removal of from tin scraps, Gutensohn’s r 


Tin, crystallization ot 


Tin ag removal of tin from by electricity, 
by N. 8. Keith 

Tires and axles, steel for, by Benj. Baker....332 

Tires, machine for short’ng and welding.*149 

Titration, apparatus for, Stock’s.......... *169 

Tobacco at the Paris Exhibition. Valuable de- 
tails of tobacco culture; how to raise a good 
burning tobacco; how to raise mild orstrong to- 
bacco, as required ; statistics of culture in vari- 
ous countries of the world; particulars of snuff 
manufactures, and the manufacture and flavor- 
ing of chewing and smoking tobacco; the most 
arabe processes and apparatus ; manufacture 
of cigars and cigarettes; statistics of annual con- 
sumption and production 


*174 
Tobacco inebriety, by Dr. A. B. Arnold.....294 
‘Tobacco, notes on, by W. K. Glover. An inter- 
esting’ paper, giving in a condensed form the his- 
tory and chemical composition of the plant, and 
the mode of manufacturing its leaves into cigars, 
snuff, and other commercial products 96 
Toluidines, reactions of, and method of prep- 
aration ....:.. 180 
Tongue, appearance of in disease, by Dr. J. A. 
Henning 193 
Tongue, diseases of, by Dr. J. Hutchinson..399 
Tool-grinder, Thomson, Sterne, and Co.’s..*28 
Tool-grinding machine, Mowrer’s.......... *1 
Tool-holder, universal, New’s : 
Tool-holders, Boville’s, for lathes, planin 
shaping machines, etc %147 
Tools, Japanese, at the Centennial Exhib....*11 
Tools, laboratory, apparatus for coating..*258 
Tools of the pyramid builders . 


2. Tools, the proper and improper methods ote 


nipulating 


Tornadoes, destructive forces attending, by 
General W. B. Hazen 321 

Torpedo boat, Batum, Russian... 

Torpedo boat, Danish, new 

Torpedo boat, electric, submarine, Tuck’s..400 


Torpedo boat engines, Normand’s.......... *261 
Torpedo boat, first-class, Russian... . %424 
Torpedo boat guns, Hotchkiss..... *428 


Torpedo boat, Lightning 
Torpedo boat, new, for the Argentine govern- 

MONG sisson onsen gan sa sasad obese BE oaaleeeres *331 
Torpedo boat. new, Russian 
Torpedo boat Polyphemus, British. 


Torpedo boat Poti, Russian............... ¥415 
Torpedo boat, submarine, Garrett.*218, *320 
Torpedo boat, the Herreshoff.............. *169 


Torpedo boats, improved, Yarrow’s... 


Torpedo defense, method of. 
Torpedo experiments, by the English govern- 
Ment, Tecent.... 20 cca cse ese eeee eee cee eesees *142 


Torpedo, spar, improved . 
Torpedo steamer, lightning, Britis 
McEvoy’s 


Torpedo warfare, apparatus used in..... 
Torpedoes, improved, Harvey’s...........%113 
Torpedoes, improved method of stowing and 

discharging from torpedo boats. ... 325 
Torpedoes, towing and discharging: me ava 


PCdO HOAats. 0... cies cece cece ee ees Besse 
Touch, illusions of, experiment showing..*295 
Tourniquet, field, a new form of, by Dr. J. M. 

unter 


Touroscope, the 
Tow and jute carding engine, new 
‘Towers, construction of, by Sir Charle: 
Toy, mechanical, the 
Toy, scientific, Greek 
Tracings, cloth, how to make.. 
Trades, unhealthy. An import 
tures, by Dr. B. W. Richardson, pointing out the 
active causes that produce diseases among the 
working classes 9, 10, 18, 19, 22 
Train resistance. A paper pointing’ out the 
causes of the resistances that impede the move- 
ment of a railway train, and the power aad aris s 
to overcome them *40 
Trains in motion, taking up of carsby. 
Tramear, compressed air, Mekarski’s.. 
Tramear, steam, Brunner’s............ 
Tramear system employed at Nantes.. 
Tramwyay car, run by accumulators. 
Tramway car, steam, new 


Tramway, Daviecling............ ..302 
Tramway engine, Beaumont’s.. *248 
Tramway engines, condenser for.......... %426 


Tramway, grooveless, Edge’s system of..*220 
Tramway, electric, at Paris, Siemens’ *306 
Tramway locomotives, fireless, German..*361 
Tramway, wire, for coal mines. . 


Tramways, compressed air lo 
Beaumont......... 0. ee cece cece cence een eeees *31 
Tramways, construction and operation of, by 
D. K. Clark......... sisiartienaie ihaeasti a cdeie tee ateplatats Se 134 
Tramways, electric, new system of, by M. H. 
MSGI secre ceca Sherioielatealeh eer heladialouesios ote ttaisbe's *411 
Tramways, Francq’s fireless locomotive R30 
Tramways, locomotive for, Brown’s.... .*22 


Tramways, postal, gjectric, Siemens’ 
Tramways (see also Railways, street). 
Transmission, electrical, role of the earth in, 

by Th. Du Moncel................. eee eee ees 223 


Prof. | 
*83 


Transparencies, lantern, how to colo: 
Transparencies, lantern, how to prepare..424 
Transparencies, lantern slides, etc., how to 
mount and bind, by John Harmer 336 
Transparencies, method of producing direct 
in the camera; also for the reproduction of 
negatives (reversed or otherwise) 242 


Trees, cleansing with soap 
Trees, dendrometer t o measure height of..*429 
Trees, directions for quickly determining the 
height of without apparatus #147 
Trees, forest, of North America, a catalogue of, 
with Special reference to the geographical distri- 
bution and economic uses of...22'7, 228, 229. 


30, 231, 232, 233, 234, 235, 2 
Trees, how to make more fruitful 2 
Trees, how to plant 
Trees, how to successfully transplant. 
Trees, old and remarkable, conservation of..378 
Trees, the most desirable kinds for planting in 
streets and public grounds 292 
Trees, timber, how to raise from seeds. . 
Trees, when to transplant 
Trevithick, Richard. 


Tricycle, Edinburgh 
Tricycle, electric, Ayrton’s........ 
Tricycle, Merlin 
Tricycle, Strange’s.... 
Trolly, steam, Cooke’s 
Trotting statistics. Listof trotters that have won 
vaces in which the purses, stakes, or premiums 
aggregated $10,000 and upward V7 
Trout, an easy method of breeding, by J. T. 
Kin 222 
Troutand trout culture, by RK. A. Koss 429 
Trout, how to propagate. Full instructions for 
the artificial fertilization of the eggsof the brook 
trout and for the construction and arrangement 


36 
seiner we de 54 


stains sinus Seca Matai? 1 
Biographical sketch. 
371, 380 


x8 
#367, %420 
¥334 


of hatching houses............... 00. cess eee ee 29 
Trout ponds, howto make 6, *246 
Treuve, Gustave, the electrician. Biographical 

sketch, with portrait.....................4. *362 
Truck, car-wheel, forty-two inch . 82 
Truck, elevator, Poirot’s............ *331 
Truck, freight car,6-wheeled............... %*426 
Truss angle-block, Howe, method of calculating 

the dimensions of, by A. C. Haverstick...... 98 
Tube-scraper, Rastrick’s.................... 93 
Tube-stopper, improved, Fenenga’s...... *113 


Tubercle, infcctiveness of, with special refer- 
ence to tubercular consumption, by Dr. William 
Pirrie. A valuable paper 349 

Tubercular disease, wheat-meal bread as a 
ineans of diminishing, by M. Yates 


Tuberoses, how to cultivate...... 
Tubing, seamless 
Tuckaho-, or Indian bread 
'Tulles and other light fabrics, machine for fot 


hibiting the method of working............ 
Tunnel, Hudson River 
Tunnel, Mersey 84, 
Tunnel, mining, Atlantic and Pacific....:. 
Tunnel, railway, between France and mee 


Tunnel, railway, Mersey. General description, 
with plan and section and view of work in pro- 
VOSS ices Sake heastcalande: adtieae a Reioreiaia a unienere et *%292 

Tunnel, rock, ‘-mile, of Baltimore ater 

o 

Tunnel, Severn, mechanical appliaices used in 
the construction of the heading of 

Tunnel, Spruce Creek, Pennsylvania R.R...*83 

Tunnel, St. Gothard......... ......... *88, 227 

Tunnel, St. Gothard. An interesting account of 
the enterprise, with a description of the interior 
workings 

Tunnel, St. Gothard, by D. K. Clark.... 

Tunnel, St. Gothard, by Geo. J. Specht, C.E.154 

Tunnel, St. Gothard, completion of the boring. 


%226 
Tunnel, St. Gothard, construction of the gal- 
lery, drains, et.... 0.0... ccc ce cece eee eee *26 
Tunnel, St. Gothard, historical and statistical 
notes on, by Consul S. H. M. Byers 54 
Tunnel, St. Gothard, hydraulic machinery...*'7 
Tunnel, St. Gothard, notes on the junction of 
the two galleries, by Dr. Colladon 235 
Tunnel, St. Gothard, with 25 engravings 
tions showing methods of working......... 
Tunnel, Sutro. <A lecture by Adolph Sutro, giv- 
ing’ an interesting description of the manner in 
which a four-mile tunnel was excavated in the 
Comstock Lode 05 
Tunnel, Thames, an interesting account of_the 
mode of constructing 
Tunnel under the Elbe near Hamburg... *380 


Tunnel, Weehawken, with profile, etc....*341 
Tunneling machine, hydraulic, Crampton’s. 
*379 
Tunnels and arches, beton 227 
Tunnels and rock boring machinery; method of 
boring many tunnels described............ *109 
Tunnels, railway, principal of the world....201 
Tunnels, railway, ventilation of............. 11 


Tunnels, roads, bridges, and canals, by John 
1X0). d (=) aaa a ee Sn ae 
Tunnels, subaqueous, improved method of con- 


structing, by J. C. Trautwine................. *51 
Tunnels, submarine, Bishop’s plan for, by Perr: 
Ve NUrSOY~ 265 anc ose be oe das Sava eas beable *2 
Turbine wheel, early history of............ 414 
Turbine wheels, at the Centen.......*59, “61 
Turbines, application of to the dynamos of elec- 

tric railways..............eec eee Ra eanee K427 
Turbines for small industries, Bell’s......%*380 
Turkeys, how to manage........ Said ekectarparecesaed 121 
Turkeys, how to raise................. 40, 227 


Turkish bath, what it is and what it docs, by 
John Stainbock Wilson, M.D. Processes of the 
Turkish bath ; its physiological and therapeutic 
action ; what diseases it isa remedy for......226 

Turning, art of. An_ interesting historical 
sketch of lathe-working, by P. N. Hasluck..32'7 

Turning, boring, and grooving machines, 
Atock’s *23 

Turning, ornamental; howto make a candela- 
brum in wood and ivory, by J. H. Evans..*351 

Turning tool for clock makers *87 

Turpentine, Chian, by Dr. Stiepowich......288 

Turpentine from pine cones, apparatus for oe 


CUT os Sock eae ranaraters mara Kores bag doa a eh ees 21 
Tuyere, safety, Lloyd’s....... ..... . *5 
Twilight, how to find the time of. 421 
Twisting machine, new......... -%68 
Type machine, Hepburn’s................ %422 
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at 


Typhoid fever, (see Fever). 
Typhus iever inN. Y., by Dr. E.G. Janeway.298 
Typographic machine, Alissoff’s *95 


U 


Uleers, cancerous, chloride of soda in, by Dr. G. 
M. Rivers 
Ulcers, the treatment of with chlorate of potass., 
by Dr. T. M. Rochester..................000005 162 
Ultram irine, quality of, mode of testing..194 
Ultramarine violet, processes for the prepara- 
tion of, Zeltner’s 124 
Umbrella-supporter, Arnold’s 
Universe, chemical harmony of, by T. Sterr 


FAUNAS oa eiaie éresaisns rapes, ecarstcherg 018%) rere. gob aide Wie sre 6 
Wniverse, visible, dimensions of, how measured, 
by Prof. E. Catalan. ............. 0... ee cee *356 


Urine, albumen and sugar in, how to test....357 
Uranus, discovery of, centenary of, by W. F. 
Denning * 
Urari, how made 
Ureometer for clinical use, Blackley’s 
Ureometer, Renson’s a 
Uroscope, pocket-case, new. ............6.4.. 


Vv 


Vaccination, how long may its efficacy be relied 
on? oy Dr. A. D. Binkerd 4 
Vaccination of animals, by L. Pasteur. 
Vaccination of sheep 
Vacua, very high, a method of obtaining and 
measuring with a modified form of eer 


pump, by Prof. Ogden N. Rood............ 30 
Vacuum apparatus, Hemptinne’s....... %327 
Vacuum, intiuence of on electricity, by A. M. 

Worthington........ 0... cece cece eee eens *3 


Vacuum or blast apparatus, laboratory, cee 
Vacuum, value of.................... 00. 
Valve, ball, improve 
Valve, eccentric, improved. 
Valve-gear, novel, Sulzer’s 
Valve-gear, rotary, improve 
Valve, safety, Eaves’.... = 
Valve, satety, Fawcett 
Valve, safety, Klotz’s... 
Valve, safety, lock-up, Robey’s 
Valve, safety, spring, Atock’s.... 
Valve, safety, when not safe... 
Valve-seats, apparatus to dres: 


PAPEL dca nc cdeb we each oh ydnaaatee monet lip ee 
Valve, sluice, Bagshaw’s 
Valve, water and steam, House’s 
Valves, hydraulic and slide, for gas and other 


purposes. A comprehensive and valuable series 


of papers.*90, *91, *96, *98, «100, *101 
Valves, safety, Adams’ and Blake’s.......... 51 
Valves, safety, Fletcher’s, Schmid’s, and 

Wright’S.....c. elec. ceecsesseeleseseuteee wees *44 
Valves, safety, lock-up, Wilson’s *235 
Valves, slide, Taylor-Weatherhog ..%20 
Valves, slide, circular, Webb’s..... *96 


Valves, slide, plain, friction of, by J. W. Hill. 62 | 


Valves, steam and check, improved. . 
Vapors, density of, method of ascertaining.107 
Waporss elasticity and density of, by Alex. Mor- 
on 
Vapors, mixed, critical point of, by James 
Dewer, F.RS. A record of experiments on the 
behavior of carbonic acid in the presence of dif- 
ferent vapors above the temperature of the 
critical points of the pure gas 244 
Vapors for medical inhalation, six formule.271 
Varley, Cromwell Fleetwood, the electrician. 
Sketch of his life and labors.... ........ .. 405 
Varnish, damar, for negatives 
Varnish for foundry patterns, recipe 
Varnish for melainotypes 
Varnish for the preservation of wood and metal, 
by M. Zingler 15 
Varnish, how to remove from old plates.... 93 
Varnish, matt, recipe for 149 
Varnishes for foundry patterns, machinery, 
etc., how tO prepare............ cece eee eee eee 153 
Warnishes for protecting iron 
Varnishes, shellac, recipes for 
Vase, marble, Roman..................05 
Vase, Parian... stchelte 
Vases, terra cotta, at Paris Exhibition 
Vaseline, in pharmacy, by N. Rosenwasser.153 
Vault and colonnade in concrete and iron, design 
POT Sole fa 5 os Sesierad Se dew s wiaiales Siegel ee eeNe dae Hated *43 
Vegetable house, small, advice on the con- 
SETUCHION OF. cies icc aie chisidteanees excision poe 66 
Vegetable respiration; a correction of some 
common, yet erroneous ideas concerning the 
respiration of plants 230 
Vegetables, canned, process of greening....373 
Vegetables, how to keep in winter 3 
Vegetation, action of light on 
Vegetation, relation of to the industrial arts, 
by Prot. August Vogel 332 
Vehicle for common roads, Prosser’s.. 
Vehicle, novel, the Swallow 
Vehicles, curious, at the Coachmakers’ peers 


tion, LOndONs 315 636 d53% ses. sad d cialein se dake erore Sai 87 
Vehicles of locomotion, curious............ *380 
Velocimeter for trains, Westinghouse’s....*64 
Velocimeter, light, Wheatstone’s......... *165 
Velocimeter, projectile, Sebert’s. *177 
Velocipede, aquatic, Jobert’s... *8 
Velocipede, fast, Grant’s...... *8 
Velocipede, Harrington’s...... *186 
Velocipede, improved, English. . *46 
Velocipede sled, Story’s....................4.5 *8 
Velocipede, water, Princes of Wales’..... *%*294 
Velocipedesand sleighs, propeller for....*159 
Velocipedes, or manumotive carriages, im- 

roved, Lewis’ .%114 
elocipedes, railway, Sheffield’s...........%178 


Velocity meter, or self-registering tachometer. 
Proell’s *111 
Venereal diseases, plan to prevent the spread 
of, by Dr. Alb. Gihon 
Ventilating and warming occupied building's. 
%325, %326, 4327, ¥328, K329 
Ventilating and warming of school-houses, b 
Dr. F. Winsor 


x 
Ventilation and obstructed air, vital discoveries 
in, by W. C. Conant 
Ventilation and warming, by D.Galton.... 94 
Ventilation, blowing engine for 42 
Ventilation, drainage, and sewerage of houses, 
by R. Middleton............... ccc... eee e eee eee 
Ventilation for ships, Boyle’s system of..* 351 
Ventilation, methods of. Report read at the 
Third Annual Convention of the Am. Public 
Health Association, by Carl Pfeiffer......... 61 
Ventilation of Madison Square Theater..*250 
Ventilation of mines, mechanical effect of 
‘*blown out” shotson, by Hall and Clark... ..29 
Ventilation of public buildings, by James 


FO SP es ssc eee eo bo Minn ek buble te 8k iN teca te %*250 
Ventilation ofrooms. Abstract of a paper by 
Bye PRICK Cs: cosas icine slices quieter saineihdeg oh ges 66 
Ventilation of sewers, Berlin........... s-...198 


Ventilation of the St. Louis tunnel, with plan 
and figures of fan and chimne *339 
Ventilation, use of coal gas as a means of, by 
N. H. Humphrys 
Ventilator, exhausting, Pelzer’s. 
Ventilator for mines, Swiss 
Ventilator, Kosmos, Nedden’s............. 
Ventilator, mine, Roots’, by E. H. ca 


100 
Ventilator soil pipe, improved............ %224 
Venus, by Camille Flammarion...000..027. 177 
Venus, the satellite of, by T. W. Webb...... 35 
Venus, transit of, 1882, by E. L. Larkin.......348 


Venus, transit of, as observed in South Africa 
and in Cuba...... 6... see eee eee eee eee *378 


*138 | 


87 | 


1 | Water mains, apparatus for cleaning.. 


Vermicelli and macaroni machinery, Metron >. 
170 


Vessels, names of, as exhibited in a list of 23,000 
belonging to the United States 262 
Vessels, submerged, apparatus for raising. *269 
Vessels, sunken, app. for lifting, Archer’s.* 154 
Vessels, sunken, apparatus for raising, Miss 
Tassey’s 44 
Vessels, sunken, Clark and Standfield’s practical 
method of raising *81 
Vessels, sunken, method of raising, by Dr. W. 
Raydt 280 
Vessels to resist_ high internal pressures, con- 
struction of, by C. W. Siemens............. 128 
Vesuvius, a visit to, by H. D. Garrison......1'75 
Vesuvius, the crater of 156 
Viaduct, Brent, on the Hounslow and Metro- 
olitan Railway, London *409 
Viaduct, Conway, New Haven and Northamp- 
ton Raifway. General description, with per- 
spective view and several figures of details. *334 
Viaduet, Liandulas %207 
Viaduct, Portage, on N. Y.and Erie R.R... *41 
Re ebrende, Rouchat, on the Paris and ee 
aulwa, 


Viaducts, railway, Altier and Cize 21 
Vibration, influence of on chemical phenomena, 
ap paeas to study, Berthelot’s.............%*240 
Vibrations, inaudible, effect of upon sensitive 
flames, by W. F. Barrett 81 
Vibrations, mechanical, and magnetism. An 
account of Mr. Stroh’s interesting experiments 
in comparing mechanical with magnetic phe- 


the projecting of without a lens 
Vibrations, sonorous, action of in varying the 
force of an electric current, by Prof. E 


Hughes! esses cihaines desea coca vas egiebaine ge *127 
Vibrations, sonorous, lantern for exhibiting. 
Carmichael’S...... 2.0.0... 0eccceee vee eeenees %254 
Vignettes, how to make by means of gelatine 
CHTOMALC 0532. Gelaactiies 65 aie wee aa ee ciels.o « 169 
Vinegar, how to clarify and purify.......... 392 


Vinegar, manufacture of by means of bacteria, 
by Emanuel Wurm. A method of manufacture 
that gives immediately and without lossa salable 
article of vinegar of excellent quantity 247 

Vinegar, Hengstenberg syst. of making..*396 

Vino-colorimeter, for determining the color- 
ing power of wines K177 

Violin, function of the sound-post in, and on 

the thickness of thestrings, by W. Huggins.*398 

Violins, improvements in, Walduck’s.....*240 

Virchow, Rudolf L. C. Bmef sketch of, with 
portrait *95 

Virginia, Southwestern, by James Hogg. An 
important and valuable paper descriptive of the 
mineral lands, probable richness, geological for- 
matigns, etc 6 

Viscosity of solutions and apparatus for 
mining it, by B. T. Trueblood 

Vision, microscopic, Abbe’s new theory of, ob- 
servations on, by J. W. Stephenson.......... 

Vision, persistence of, experiment on %284 

Visual purple, its nature and offices in the 
economy of the eye, by W, C. Ayres, M.D...268 

Vocal cords, flaying of, as a cure for chronic 
congestion therein, by Dr. Carlo Labus.... .265 

Volta-electric induction, by W. Smith....%*417 

Voltaic accumulation. Abstract of a paper 
by J. W. Swan on the utility of the Plante and 
Faure cells for the storage of electricity....321 

Voltaic arc experiment, a curious 

Voltaic circuit, current elements of, a new 
method of determining *152 

Voltmeter, Deprez and Carpentier’s %*353 

Volume and surface of bodies generated by revo- 


is TalalSyovere aft Mou MaeAS ale vats SB cyayen eran ane 
*271 


Bere s.5jcShoos Sac scy0re pie <Saaitin prvdietial,aleh onc eta eels *108 
Volvox globator, by Alf. W. Bennett...*140 
Von Baer, Kar! Ernst, the eminent biologist. 


Sketch of his life and labors 
Von Cotta, Bernard. Biographical sketch, with 
POLEPAIE. 6 osie Soles se oss iow wicigie dd a vs Stes Coes *229 
Von Monckhoven, Dr. D., biog. sketch of. 361 
Von Wagner, Johannes Rudolf. Biographical 
eheulh and an account of his researches in chem- 
istr 
Vortex motion, by Prof. Q. Reynolds 
Vortex rings, liquid, certain phenomena Serre 


fested by, by 'T. Hart.................. 22... * 
Vortex rings of liquids and gases, by A. Gueb- 

DAP es tlielielisrcce bahlouicas eorespuslecs wo gs clades eis's *301 
Voting machine, electric, Roncalli’s....#195 
Voting machine, Daville’s.................. %435 


w 


Wagner, Richard. Biographical sketch, with 
portrait *379 
Walls, brick, incrustations on, by W. Trautwine. 


Walls, concrete, how to make..183, 285, 418 
Walls, hollow, in buildings..................2. 323 
Walls, leaning, how to correct 
War manufactures, Woolwich Arsenal. . 
War vessels (see Ships and Steamers). 
Warming and ventilating occupied buildings. 
An elaborate and valuable review of the most 
approved methods of heating and ventilating 
dwellings, public buildings, and factories, by 
A. Morin..*325, *326, *327,*328, *329 
Warming by friction, machine for... ....*2'71 


Wash-ebottle, jet for.......... ...........06. x99 
Washers, elastic, for high pressures........ 57 
Washers, punch for cutting, Schwab’s...*323 


Washington Territory, official information 
concerning its lands, climate, productions, alle 


ways, rivers, prices of land, etc.............. 2 
Waste-cleaning machine, improved..... *396 
Waste, utilization of, by P. L. Simmonds. A 


highly interesting paper, treating of the uses 
that are made of vegetable, animal, and mineral 
waste-products at the present day..... 370, 371 
Waste water absorber, Ulmann’s...... 4382 


Watch-cases, their uses, materials, and quali- 

GOS 5 cites oy noe het vad ex oleae nee ay Se es Ahan daeads 333 
Watches, demagnetization of. ...*206, *207 
Watches, keyless, by Mr. Grossman 330 
Watchman’s detecter, electric...... ..%315 
Water, analysis of, microscopical.......... *Q277 


Water and air, a lecture adapted to a juvenile 
auditory, by John Tyndall.................... 20 
Water and steam joints, how to make, by Joshua 
Rose. A valuable practical paper 41,43 
Water bath, constant, simple forms of. . 4395 
Water cock, Sailler’s %425 
Water, cistern, results of analyses of, by Dr. C. 
Re Stunt cess cose cose c testes veead oh eiee as aes 277 
Water-conduits, apparatus for regulatin 
pressure in, Eichenauer’s *37 
Water-courses, influence of forests on, by D. 
D. Thompson 307 
Water, drinking, a simple test of quality. 147 
Water-drops, fine. Abstract of a paper by 
Prof. Obermeyer on facts that have been ascer- 
tainad in regard to mist particles.. 
Water-drops floating on the surface of water, 
by Prof. Osborne Reynolds, F.R.S 311 
Water-gauge, (see Gauge). ‘ 
Water-glass, preparation, properties, etc.. 
Water, hard, how tosoften................... 
Water, hardness of, how to determine 
Water, howto boilin a paper box 
Water, 
Grossmann, Ph.D 


¥2 
magnesia-hard, how to soften, be 


Water, measurement of................ ..¥96 
Water-meter, Frazer’s.............. %259 
Water-meter, improved, Huber’s 1 
Water-meter, motor, Hutter’s.... 297 


Water-meter, Richards’ 
Water-meter, Schmid’s *392 
Water-meters, Samain’s and Deplechin and 

Mathelen’s...................664 . *276 
Water-pipe, cast iron, wequisite thickness of 

under heavy pressure, by C. H. M. Blake.....192 
Water-pipes, frozen, apparatustothaw... *1 


7 | Wax, shoemaker’s, recipe for........... 


Water-pipes, useful information concernin 
friction of......... Ne ngnuds-apreanatis ater elera crate oe 20 
Water, potable, on the detection_of lead in b: 
potassium bichromate, by Sidney Harvey...30 
Water, potable, organic matter in, actinic 
method of determining, by Dr. A. R. Leeds.419 
Water power, by J.B. Francis 288 
Water power for farms. Description of anin- 
genious system of farm machinery ae. 


ower derived from a trout-brook......... * 
ater, pure, for photographic use, apparatus 
for obtaining. ........... 0... eee eee eee ee *360 


Water, purifying and softening, Porter-Clark 

PYOCESS OF 63 Foo). loseo nee cceernsantrdecl tae: ease’ %280 
Water railway, novel, St. Malo, France ..*48 
Water-softening apparatus, Law and wert 


POMS oi oie sieere see esswesncshccbachseraeeageuh sd 92 
Water-softening process, Atkins’.......... 48 
Water, properties of, by W.M. Williams....424 


Water supply, by Joseph Prestwich 143 
Water supply for stock, how to arrange. .209 
Water supply tor New York city, increase of, by 
S. McElvoy, C.E 53 
Water supply for towns and villages; considera- 
tion of ditferent systems and their comparative 
economy of use; cost of boring artesian wells 


and of water Pires: by Clarence Delafield... 27 
atersupe y of small towns............. *392 
Water-tank controller, electric........... *315 


Water, the impurities and influence of upon its 
domestic utility, by G.S. Johnson....292, 293 
Water tower at Sandusky 41 10 
Water-traps and soil pipes, by Dr. Fergus.. 13 
Water-traps, new mode of manufacturing, by 
WeeOWACKS os ous tes osmosed glans vearie de elren * 
Water veins, subterranean, how traced..*269 
Water, waste, from fulling mills, how to utilize, 
by A. Gawalovski 181 
Water, waste, from wool scouring, etc., utiliza- 
tion of, by E. Neumann 
Water works, ancient and modern; table of the 
most important data concerning thirteen water- 
works of ancient times, with diagrams....*38 


Water works at Bangor, by L. H. Eaton..... KTVT 
Water works, Congleton.................... 392 
Water works, new, at Leamington, yee ..%*206 
Water worksof Phil’a, engines of, by F.Graff.*45 


Water works, St. Louis, indicator cards taken 
at, by A. J. Chaphe 
Waters, inland, of the U. States, areas of...319 
Waters, potable, micrographic analysis of.341 
Waterproof soles, how to make 164 
Waterproofing cloth, description of several 
processes for ee 
Waterproofing for paper 
Waterproofing for pasteboard 
Waterproofing for stone walls, Sylvester’s 
recipe for 61 
Watson, James Craig,.the astronomer. 
count of his life and labors, by Prof. A. Win- 
chell 268 
Wave lines, description of their true form and 
how ships should be constructed to meet them, 
by Dr. J. C. Browne *135 
Wave motion; the rate of progression of groups 
of waves and the rate at which energy is trans- 
mitted by waves, by Prof. O. Reynolds...... *9 
Wave power motor, Brown’s * 
Waves, curving of round bays and breakwater, 
by S. R. Deverell (109 
Wax, an interesting paper by L. Field, descrip- 
tive of the qualities, sources, and uses of various 
waxes of animal and vegetable origin..... *400 


Waxes, gums, and resins, notes on 
Weather, prophecy of, by I. P. Noyes. 
Weathercock, new, Richards’......... 
Weathervane, re istering, French... 
Weavers? reeds, machine for making........ *3 
Webb, Capt. Matthew, brief sketch, with por- 

ME ATG z2oo cre etia io olindys biol aeh a Sb oil ES Gia a asareaneers lets *401 
Weal, Carl, brief sketch of with portrait..*426 
Weeds on the lawn, how to kill 285 
Weighing apparatus, continuous equilibri- 

um, Mangon’s............ 0c cee cee eee ce scence *349 
Weighing machine, automatic, Craig’s...*209 
Weighing machine, automatic, for grain, Pre 


Weights and measures, German system of con- 
traction, NeW........... 0... cece cece eens Sie AES 137 
Weights and measures, International Bureau of. 
407, *425 
Weirs, fixed and movable; descriptions of the 
different kinds in use, by L. F. V. Harcourt.220 
Welding and its bearing on puddling, by R. Bons 
BOD assets casvrone sihahpord ets stu ls chavo areadaatedioe teenie ken 
he brite. 2) roll,in the manufactureof steel-edged 
iron cutters, by L. Hardy............ sara aaa 9 
Welds, steel-iron, how to test......... seceeee (T4 
Wells, artesian, (See Artesian Wells). 
Wells, driven, Brooklyn system 
Wells, driven, value of for fire purposes.... 
Weltandcounter-skiving machine, Tripp’s. «7 
Whales, past and present, and their probable 
origin, by Prof. Flower....................005 399 
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or no aitention will be paid thereto. This is for our 
information, and not for publication. 

References to former articles or auswers should 
give dale of paper and page or number of question. 

Inquiries not answered in reasonable time should 

@ repeated; correspondents will bearin mind that 
gome answers require not a little research, and, 
though we endeavor to reply to all, either by letter 
or in this department, each must take hie turn, 

Special Information requests on matters of 
personal rather than general interest. and requests 
for oe Answers by Letter, should be 
accompanied with remittance of $1 to $5, according 
to the subject. as we cannot be expected to perform 
such service without remuneration, 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 

Minerals seut forexamination should be distinctly 
marked or labeled, 


(1) H. W. G. writes: 1. I have a so-called 
lightning saw, attached to a small machine, Thesaw 
works well in logsnot larger than 1 foot 6 inches in 
diameter; by cutting larger logs, the saw will grind 


the dust into fiour, and do no cutting at all. How } 


would it do to file every third tooth down toa scraper, 
thus making two double teeth for loosening the dust 
and one double tooth to scrape it out? A. Probably 
your saw is too small for logs larger than 18 inches 
diameter. Every tooth should be capable of taking out 
its own cut. Sharp, well set teeth, proper feed and 
power will mike the saw cut. 2. Will there be any suc- 
cess in taking letters patent for a corn planter which 
will plant corn in square hills without squaring off or 
using the rope or wire so-called check rower? A. The 
sucess of your corn planter depends upon its utility 
and originality and your business application. 38. What 
is the correct name for the gases known in the German 
languaze as sauerstoff. wasserstoff, stickstoff, and 
kohlenstoff? A. Sauerstoff, oxygen; wasserstoff, by- 
drogen; stickstoff, nitrogen; kohlenstoff, carbonic acid 
gas. 4, Do you know of any publication, Treatise on 
Perpetua! Motion, in the German language? A. No, 
and consider any attempt to attain perpetual motion 
as effort wasted, 


(2) M. 8. asks (1) a receipt for making 
soap that will take grease spots out of cloth. A. Pow- 
dered fuller’s earth 1 ounce; just moisten with spirits 
of turpentine, add salt of tartar 1 ounce, best potash 1 
ounce, work the whole into a paste with a little soap. 
2. A receipt fora paste or composition that will polish 
gold or silver, something to be put up in tin boxes? A. 
Equal parts of precipitated subcarbonate of iron and 
prepared chalk. An impalpable rouge may be prepared 
by calcinating the oxalate of iron. Take quicksilver 
with chalk half an ounce, and prepared chalk 2 ounces; 
mix them. When used, add a small quantity of alcohol 
andrub with chamois leather. 


(8) J. A. G. writes: In using borax with 
salicylic acid to increase its solubility (equal weights of 
each), are the antiseptic or disinfecting qualities of the 
acid changed or diminished? Can you name a better 
plan? Dissolvirg in water alone is troublesome, and 
in alcoholis expensive. A. Boraxis of itself an anti- 
septic,and therefore aidsin its degree; alkaliesand alka- 
line salts are said to increase the solubility of salicylic 
acid. Another method consists in dissolving 1) parts 
salicylic acid in 24 parts ammonia, and then adding 16 
parts dilute acetic acid, or just enough to produce a 
slightly acid reaction, For bee culture a solution is 
made by dissolving one ounce of the crystallized salicylic 
acid io haif a pint of French spirits; of this solution 
add one ounce to pint of soft water at 60° Fah. In cold 
weather perform this operation ina warmroom. This 
is said to be the method used by al) German masters, 


(4) N. B. P.—In casting steel and other 
metals, does it form any longitudinal grain the way it 
runs, so that it becomes tougher one way than the 
other? A. No. 2. If combed and pressed in one direc- 
tion while wholly in a liquid state, willthat make it 
tougher one way than the other? A. No. Caststeel 
and cast iron are granular, not fibrous. 

(5) E. B, asks: 1. What is the difference 
between a dynamo-electric machine and a magneto ma- 
chine? A. Adynamo-electric machine furnishes a cur- 


4 


rent which excites its own field magnet, A magneto- 
electric machine is provided with field magnets formed 
o! permanent magnets, or with magnets excited by a 
current from another machine. 2. What would be the 
temperature of a vacuum if no heat was supplied from 
the outside? A. We do not know by what means the 
temperature of an absolute vacuum could be deter- 
mined. The term itself precludes the idea; for to sup- 
pose a state of heat or cold implies that something is 
hot orcold. 8. Would a helix, if formed of steel wire 
and magnetized, attract soft iron the same as copper 
wire with electricity flowing through it; and would the 
attraction be permunent in the steel helix without the 
use of electricity, that is, if the helix was first magnet- 
ized? A, A helix formed of steel wire would act like a 
copper helix, but not to the same degree. If the steel 
is hardened, the helix. may retain some magnetism, 
but a spiral form would not give the steel any advan- 
tage over magnets of other forms. 


(6) W. F. H, writes: Ashes of forest trees 
here arechiefiy carbonate lime, Is this common? Can 
you supply a few approximate analyses of common 
forest tree ashes, such as oak, fir, beech, or other? If 
our ashes are chiefiy lime, and no potash to speak of, 
can we draw any conclusion as to best crop after burn- 
ing the bush, while land is still too full of stumps to 
plow? A. The following analyses are taken from Pro- 
fessor Johnson’s How Crops Grow, a standard au- 
thority on such subjects: 


Oak. Fir, Beech. 
Potash....... adaware’ ..-10°0 118 1671 
Soda 36 46 34 
‘ 971 10°8 
, 501 564 
Phosphoric acid......... 55 58 5°3 
Sulphuric acid.......... 1:4 23 10 
Silica ell 15°0 4% 
Chlorine . 02 0-4 01 


In eachcaseyou will notice that the lime exceeds in 
amount the other ingredients. We should therefore 
infer that your finding so much carbonate of lime per- 
fectly normal. It would hardly be safe to calculate in 
regard to the crops, unless upon exact information. 


(7) M. R. W. asks whether there is such a 
thing possible as keeping in solution the pulp from 
which fine paper is made, so that it might at any time 
be spread with a brush in the manner of paint, and 
then quickly harden and become paper, and adhesive? 
Or any chemical that will diseolve paper, and hold it in 
aliquid form? A. As the mixture of paper fiber and 
water which forms a paper pulp is entirely mechani- 
cal, we know of no way of sustaining the paper fiber 
in the water, except by means of size, water glass, or 
some similar substance. Collodion is the nearest ap- 
proach to a solution of paper that we know of. 


(8) W. H. K. asks if a battery can be made 
powerful enough to feed an incandescent lamp, If so, 
please tell me which kind of hattery would do for that 
purpose, and how many cells of such a battery it would 
require. A. A battery may be used for supplying an 
incandescent lamp, but jt is not an economical way of 
producing a light. 10 or 12 cells of plunging bichro- 
mate battery will operate a medium sized incandescent 
lamp; it will require 15 to 20 cells of Bunsen or Grove 
battery to do the same thing. 


(9) N. W. writes: I claim that at the same 
number of revolutions per minute a 5 ton fly wheel of 
30 feet diameter would be as effectual as a 20 ton fly 
wheel 15 feet diameter, because the rim of the 30 foot 
wheel has twice the leverage and twice the velocity of 
the rim of the 15 feet diameter, and what is true of 
rim is true of the weight in the arms. Other engineers 
say Iam wrong. What do you say? A. You areabout 
right as faras the momentum is concerned, but there 
are mechanical reasons inimical tothe construction of 
large light fly wheels for the quick running modern en- 
gines, such as deep wheel pit, difficuity of truing, as 
well as height and floor space. The friction in air 
would also be greater than the additional friction of 
the smaller and heavier wheel upon its journals. 


(10) P. 8S. M. asks: What are proper speeds 
for turning soft wood, hard wood, brass, cast iron, and 
wrought iron, and what are proper speeds for circular 
and band saws for ordinary wood sawing? A. The 
cntting quality of woods and metals is so variable 
that noempirical rule adapted to forms and qualities 
can be given. A good rule is to give the work all the 
speed it will bear without injury to tools. These 
speeds may be from 500 to 1,000 feet per minute for 
soft woods, about the same for hard woods, 30 to 60 
feet per minute for brass, 10to 80 feet per minute for 
cast and wrought iron. Much depends upon the size 
of the cut. Large cut should be slow, while a small 
water cut may be run at a high speed. 

Speed of saws, 8inches, 4,000 to 4,500 rev. per minute. 


“ 10 “ 3.600 7 “ 
“ 18 * 2,000 os oo 
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we 36 se 1,000 “ oe 


Intermediate sizes in proportion. Speed for band saws, 
2,000 to 3,000 feet per minute. 


(11) J. R. & writes: We have a Worth- 
ington pump 10x10x%, double action suction pipe 4 
inches diameter, distance from pump to river 2,900 feet, 
elevation 16 feet. We cannot find out why it does not 
work well. Ithink the distance is too far to fetch the 
water, Myfriendthinks not. Please give the cause 
of failure. A. You do not state enough particulars as 
to the lay of the pipe, or whether you have a foot valve. 
The pipe should be laid so that the air will naturally 
rise toward the pump, With a foot valve at the end of 
supply—an opening or stand pipe near the pump 
through which the whole pipe may be filled before 
starting. If there are siphons in the line that will re- 
taix air,they should have openings at. their apices, with 
plugs that can be made air tight. The plugs to be used 
for filling the suction with water; also have a large air 
chamber near the pump. With these‘ precautions we 
think you will have no difficulty. Airin a long suc- 
tion is very elastic, and cushions in theclearance of the 
pump. 

(12) R. D. G. writes: 1. What is the stand- 
ard taper for steam andgas pipe thread, taps and dies, 
and number of threads of different sized pines? A. 


Taper of pipe threads, %inch in 1 foot in diameter; 
inch pipe 2% threads; 4 inch and % inch pipe 18 threads; 
y inch and % inch pipe 14 threads; 1 inch, 14, 134, 2 
inch pipe 1144 threads; 2% inch and upward 8 threads. 
2. Whatis the best way to braze small articles 3 inch to 
¥ inch diameter, outside open forge fire? Can I get 
heat enough any way from an alcohol lamp? I cannot 
get gas. A, You may brazesmall articles with a blow 
pipe and alcohol lamp, using a large wick, say 4% inch 
diameter, in a side nozzle like a tea kettle spout, This 
gives you facility for casting a downward flame upon 
the work. 38. Can you give me dimensions to go by to 
make a camera box for making 5 inch by 8 inch pic- 
tures, such as the amateur outfitssold by dealers? I 
can buy a leus, and make my own box if I could get 
measurements, How can I tell the focal distance by a 
lens, to place the ground glass screen? A, You require 
a good achromatic lens or a pair tomake an acceptable 
picture. Get the focal distance by casting an image of 
the window upon the wall or a card,and measure the 
focal length, Better get the lens before you .make the 
box. 


(18) R. A. R. asks: 1. Does water running 
| through piping produce friction? If so, at what rate? 
| A. It does; the amount of friction is governed by the 
size of the pipe and rapidity of fiow, or height of head. 
2. Can water be brought a great distance on the siphon 
system, say 134 miles, with afall of 30feet, the water 
lower where it startsfrom than some of the intermedi- 
ate points? Will a1 inch stream run through an inch 
and a half piping one mile with a fall of 20 feet, and no 
intermediate points higher than where it star's from? 
Suppose,then, water can be conveyed 144 miles through 
piping on the siphon plan, when the fall is 80 feet with 
intermediate elevated points, about how many gallons 
of water would ran through per day, when the piping at 
starti.g point is2inches for a quarter of a mile and 
1 inches for a mile? If larger piping is used at either 
starting point or stopping point, which point is it best 
to use it at to get the largest flow of water? Or is it 
as profitable to use 144inch altogether, instead of 2 
inch a part of the distance? <A. If the apex of a loval 
arched siphon is lowerthanthe source of supply, the 
fiow will be forced over it naturally. Or, in other 
words, if the source of supply is higher than any in- 
termediate ground between it and the delivery, the un- 
dulation of the pipe laid over the ground will not ma- 
terially affect the fiow, although theairmay have to be 
discharged at the apices where the undulation is ex- 
cessive. With 144 inch pipe the whole distance you 
will obtain a fiow of 8,000 gallons in twenty-four hours. 
By putting down 2inch pipe for a quarter of a mile, 
you will increase the flow about 1,080 gallons per day. 
We do not recommend two sizes of pipe in the line, 
but if two sizes are required for special reasons, put the 
largest atthe supply end. In constructing a line over 
) undulating ground that is higher than the supply source, 

arrangements must be made for starting the siphonage 
by putting openings with short standpipes at the high 
points for filling. After filling, the openings must be 
capped air tight. Cocks or plugs must be used at both 
ends while filling. Fill at the highest point, or, if you 
have aforce pump, you may fill by pumping in the 
water at the source of supply, keeping the vents open 
until they overfiow, then cap them. 


(14) T. D. writes: A large amount of 
money is wasted by manufacturers in using a blast for 
gas. We heat our soldering irons in this way, and have 
often thought it a wasteful method. Woulda rowof 
small holes for small gas jets be cheaper? A. Mixed 
gas and air, either by concentric nozzles or the Bunsen 
principle, are now preferred for heating purposes. 


(15) A. M. F. asks: What horse power is 
necessary to get best results torun the screw of a 300 
ton boat of 125 feet length? A. The best result does 
not come especially from the power applied, but de- 
pends upon the lines of the boat and the form of the 
screw. A 75 horse power engine and boiler would pro- 
bably give youa good working speed of say 7 to 10 
miles an hour, according to lines and load. We do not 
know of the engine you mention, and if we understand 
your other question, would suggest pure rubber. 

(16) T. D. G. asks (1) for the process of tin 
smelting, A. The metallurgy of tin is given quite 
fully in the English edition by Crookes and Rohrig of 
Bruno Ker!’s well known “ Practical Treatise on Metal- 
lurgy.” Both the English and Continental processes 
of smelting are described, and illustrations of the fur- 
naces used are given. 2, Will putting limestone in 
water used for drinking and cooking extract any of the 
lime, and make limestone water? A. The limestone if 
added to water will dissolve to a certain extent, and any 
free carbonic acid forming in the water will combine 
with the limestone, forming the bicarbonate. 

(17) G. H. J. asks (1) the difference be- 
tween benzine, naphtha. and gasoline. A. The names 
mentioned are given to products of the distillation of 
crude petroleum coming over at different degrees of 
temperature, and consequently they vary in their spe- 
cific gravity thus: Gasoline is the lightest mentioned, 
and has a density of 95° to 80° Baume, naphtha 80° to 
65° Baume, and benzine 65° to 60° Baume. 2. Where 
can I find the process of boring artesian wells described, 
and the tools used.2 A. The subject of artesian wells 
has been very elaborately treated in a series of articles 
contained in the ScrenTIFIO AMERICAN SUPPLEMENT, 
Nos. 156, 157, 158, 159, and 160, 

(18) M. C. writes: Please give me a receipt 
for sticking cork to metal, as cork to thekeysof musi- 
cal instruments, Do you know if a palissandre (rose- 
wood) is liable to crack in our climate? If so, what is 
good to fill surface cracks, besides shellac? I can use 
the wax that is in use for express packages for 
cork to metal, but that will require heat, which I wish 
to avoid. A. For cement use shellac dissolved in 
alcohol. The condition of the rosewood must be con- 
sidered before a definite answer can be given. Well 
seasoned wood should not crack. Filling composition 
or fillers can readily be purchased from painters cr 
dealers in their supplies. These consist of whiting, 
plasterof Paris, pumice stone, and litharge with suit- 
able coloring matter selected tomatch the wood. French 
yellow, asphaltum, Vandyke brown, and terra di 
sienna are the principal substances used for the color- 
ing. Afterthe proper shade has been determined, the 
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selected ingredients are mixed with 1 part japan, 2 of 
boiled oil, and 3 of turpentine, and ground fine in a 
mill. 


(19) N. Y. K. asks: Will you please tell me 
of some article that will effectually remove the color 
from hair? I tried peroxide of hydrogen,but it did not 
have the desired effect. A. Peroxide of hydrogen is 
undoubtedly the best bleaching agent that can be used 
to remove the coloring matter from hair. Gaseous 
chlorine has been used, but not with such great success 
as the hydrogen peroxide. In fact, the oxygen is the 
bleaching agent, and whether it be obtained from the 
various chlorine compounds or fromother substances, 
its effect must be the same. 2. The best article you 
know of that will remove hair. A. Electricity is used 
to remove superfluous hair from the face. Various 
pastes made from the sulphide of the alkalies and alka- 
line earths are likewise used. The following is a well 
known depilatory: Mix 3 parts sod‘um sulphide crys- 
tallized, 10 parts finely powdered quick lime, and 11 
parts starch. It should not be applied longer than 2 to 
4 minutes. 


(20) J. A. writes: Is there any particular 
rule for the manufacture of triangles? In a portion of 
this town the ringing of bells on locomotives is £0 fre- 
quent that the ordinary bell alarm on a fire station dues 
not attract the attention of the people, and a triangle 
is suggested. We want a triangle containing about 
seven feet longof steel. What width and thickness is 
best, and is there any particular rule for the make of 
it? <A. For atriangle, take a bar of good tool steel 1 
inch square about % or 8 feetlong. Suspend it by a cord 
at two po‘uts, or lay it upon two pieces of rope upon 
a bench about one-third of the length from each end. 
Strike the bar with a mallet and ascertain the axis of 
vibration by moving the bearings in or out until a full 
tone is obtained, then mark the bearings and bend the 
triangle. 


INDEX OF INVENTIONS 


For which Letters Patent of the United 
States were Granted 


November 18, 1884, 
AND EACH BEARING THAT DATE. 


[See note at end of list about copies of these , patents.] 


Air compressor, rotary, L. S. Chichester...... 
Alarm. See Burglar alarm. 
Aluminium, extracting the metal, W. Frishmuth. 308,152 
Ammonia soda, apparatus for the manufacture 
Of. B. D. Maguin.................ceeee os We seh does 
Anti-friction device, J. M. Weymouth... 
Axle box, J. White.. ...............08 
Axle lubricator, car, W. H. Wright 
Balance, proportiona|, D. L. Roberts. 
Barrel header, W. Hoffman.... .......... ... 


+++ 808,061 


308,083 
308,117 
+++ 808,228 

«- 808,123 


DOV 035 a4 Gheld'n chases ae Me aventerer See Sewedavastacs 808,192 
Belt fastener, M. Heffernan........... .seeeeee 308 257 
Belt tightener, J. W. Bixby...... « 808,051 
Blackboard, W. H. Whittemore......... + 308,296 
Blanks, manufacture of split, W. Garrett. «+» 808,250 
Bolt cutter, C. W. Levalley.................05 aeeeee. 808,267 
Book, copy, E. P. Comner...........eeeeee00 seeeeee- 308,141 
Book, pocket memorandum, H. T. Whipple ++ 308,295 
Boot or shoe, F. M. Hoyt.............00000 00s 308,074 
Boots, machine for making felt, L. Ruel . +» 808,282 
Bootle cooler, EH. '!'ruxall........ ...... Sele eleeesieeead 308,217 
Box. See Paper box. 

Brick machine, C. L. Carman............ secescoe oo. 808,308 
Buckle fastener, J. F. Button.. «+ 808,130 
Buffer, R. P. Garsed........... e -- 308,069 
Burglar alarm, B. S. Barckdall. . 808.048 
Button, E. F. Bosworth.. + 808,300 
Button fastener, J. Lowe . - + 808.268 
Button fastener blank, P. H. Sweet, Jr .- 808,107 
Button fastening, J. F. Atwood ....... «+» 808,299 
Car coupling, G. O. 8. Conway.... . +» 308,304 
Car coupling, W. D. Marshel....... +» 808,270 
Car coupling, E. F. O’Haver.. ++. 808,198 
Car coupling, W. H. Paugb..... .. 808,277 
Car coupling, L. & G. P. Stebbins. . 308.103 


308 32) 
308,229 
«+ 308.325 
.. 808,232 
903,122 


Car coupling, A. A. Stetson.. 
Car coupling, T. Wood .. 
Car, pilot. J. Pesafia y Pino 
Car starter, J. J. Anthony..... 
Carpet stretcher, B. F. Williamson.... ............ 
Carrier. See Trace or shaft carrier. 
Case. See Label case. Violin case. 
Cash indicator, register, and recorder, W. L. 
Horne....... ..... 
Centrifugal machine, 3 C. Poland, Jr 
Chains, art of and machine for mcrae E. Oury.. 308,324 
Chair, G. C. Winchester . a seeccecceeees 308,226 
Chimmey cowl, M. Luawig et al. - 308,317 
Churn, A. C. Clark......... «+ 808,240 
Churn, J. H. Taylor. +» 808,215 
Churn, B. I. Williams. ii 308,121 
Cigarmaker’s gauge, H. J. Watteyne. eee rece coos 308,115 
Clamp. See Thill clamp. 
Cleaner. See Coal cleaner. 
Clock regulating mechanism, F. A. Lane........... 808.265 
Clover huller, F. Strobel...............66 
Coal cleaner, W. H. Shepherd . 


ete eeeccee 


Cock, cylinder, Twiggs & Porter .......... Lsesseesa. 308,383 
Coffee roasting, method of and device for, R. 8. 
Jennings ...... ........... ceeeee - 308,169 


Coke oven, F. Carves 
Cooler. See Bottle cooler. 

Cotton press packing box, J. 8. Smith....... «+ 308,208 
Cotton, treating certain kinds of, W. H. Martin.. 808185 
Coupling. See Car coupling. 
Crusher. See Stone crusher. 
Cultivator, M. H. Hitchcock..... 
Cultivator, hand, J. B. Hurd ... 
Cultivator shield, E. B. Jackson oe 
Cut-off valve, J. H.Man...... fueeheicdseedesstect eee 


« 808,133. 


Cutter. See Bolt cutter. Stalk cutter. 

Cutting apparatus, W. H. Sharood............. eee +. 308,828 

Damper for smoke consuming furnaces, F. 
Whitehead..........ccccceeeeeeeee cosseee seeeees 308,224 


Door hanger, W. Barry.............0..008 
Doors, stay roller for sliding, E. Laass . 
Drawers, Weishampel & Towles........... 


-- 808,177 
+ 808,221 


Drawers, dust cover for, A. J. Hamilton .......... 208,156 
Drier. See Fruit drier. Grain drier. 

Drier, F. Brotherhood.............cee cece coerce eeees 308,287 
Drill. See Grain drill. 

Electric cable support-or hanger, A. 8. Weaver... 803,220 
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Blectric circuits, apparatus for breaking, J. L. 
--- 808,261 
«ee 808,207 
Elevator. See Hay elevator. Water elevator. 
Fabrics, etc., machine for stretching and winding 
on woven, Lodge & Oldroyd.............006 eves» 808.081 
Faucet, lock, Howard & Locke. - 808,161 
Faucet. self-closing, T. McHugh. - 308,186 
Feed water heater and clarifier, J. Mahony, seeseee 308,180 
Ferric oxide and sulphurous acid from ferric sul- 
phate, making. 1’. Terrell........... e+e 808.289 
Filter and cooler, combined, J. Carter... . 808,058 
Firearm, breech-loading, W. 8. Teall............... 308,216 
Firearm lock, R. M.De Belleval -- 808 241 
Fire escape, II. T. Linnenbrink.... - 808.179 
Fire escape, H. Rensch .. ... peideianeseas 


+» 808,279 

Fire escape, cable, J.J. Oros.. «- 308,323 
Fire kindler, B. W. Connelly.. - 808,140 
Fire kindler,C Leduc......... - 308,178 
Flanging machine. A. Wilbur - 808.297 
Flooring, etc, manufacturing parquets for, H. 

Gerike : +» 308,313 
Flooring, wood, D. J. Marston.. 308,184 
Fork. See Hay fork. 
Frame. See Grindstone frame. 
Fruit drier, J. Bachelder........ 308,047 
Fruit jar, N. W. Krouse.. - 808,174 


Fruit picker, 11. W. Folsom. 808.148 
Fuel and making the same, artificial, W. Griffith.. 808,154 
Furnace, A. Hopkins 308,073 


Gauge. See Cigarmaker’s gauge. 


Game apparatus, J. A. Fitzgerald....... on eecceesere 308,147 
Gangway for ferryboats, supplemental, C. W. 
DOC Onis os ear is cine sa sso eeicte seca esas - 808,308 


- 808,230 
- 308,314 
308,276 


Garment supporter, C. H. Yarington. 
Gas making machine, W. H. Hutchins.. 
Gas, manufacturing illuminating, H. M. Paine.... 
Gate. See Railway gate. 


Gate, J. G. Miller. ....-....eceeee Te eeescseeeseeeeeeoes 808,274 
Geneiator. See Hot air generator. 
Gigging machine, J. Woelfel...........ccceesscceees 308,227 


Grain and fertilizers, apparatus for distributing, 


A.J. Martin. 00... Lecce e eee e cee eee ee eens sees 808,271 
Grain binder cord holder, C. Colahan. 308,062 
Grain drier, A. S. Tompkins et al...... . 808 291 
Grain drill, W. W. & F. M. Mullen... - 808,090 
Grain drill, A. Runstetler............... 00+ + 808,327 


« 308,095 
« 308,254 
. 308,096 
. 808,262 
«++ 808,068 
. ++ 808.075 

« 808,305 
308,191 


Grain transferring apparatus, K. S. Richards 
Grinding mill, roller. C. T. Hanna. 
Grindstone frame, L. McDermott. 
Hame, J. J. Kelly 
Hame strap, D. W. Emmons.. 
Handcuff, I. Johnson 
Harrow and seeder, combined, J. 8. Corbin 
Harvester and husker, corn, E. W. Quincy .. 
Hat brim edges, machine for trimming, J. Nutt.. 
Hay elevator, B. Oborn 308.275 
Hay fork, horse, P. Werum... - 803,294 
Heat, circulating pipe for the transmission of, B 


Seestaseeee 808,197 
Heater. See Feed water heater. 
Heel trimming machine, J. H. Busell.... 
Holdback, carriage. S. A. Prescott.......... 
Holder. See Ticket holder. 
Hook. See Snap hook, 
Hoop fastener, W. D. Richardson... 
Horse leg brace, H. D. Ward.... 
Horseshoe, E. R. Marshall... 
Hose tube, W. L. Teter..... 
Hot air generator, G. 8S. Sperry.... ..... 
Huller. See Clover huller. 
Indicator. See Cash indicator. 
Ink and paint mill, L. P. Clawson.... ....... 
Inkstand, M. Herzberg 
Inkstand, J. S. Ross........ aeseveees 
Jar. See Fruit iar. 
Label case. dryggist’s, B. Keith 
Ladder, E. P. Wright 
Lamps, machine for shaving conductors for elec- 
tric, J J. Bradley 
Lasting jack, M. O’Fallen. 
Lasting tool, H. Brossel......... 
Leather stretcher, R.S. Jennings.... 
Leather stretching machine, R. 8. Jennings. 
Lens, ophthalmoscopic test, C. A. Bucklin...... 
Lock. See Trunk lock. Vehicle seat lock. 
Locomotive, T. P. Chandler, Jr........-+++ 
Loom shuttle, J. Magee.... . 
Loom stopping mechanism, M. A. Furbush et al.. 308,311 
Lubricator. See Axle lubricator. 
Lubricator, A. Baur 
Lubricator. Hodges & McCoy. 
Maguey mill, E.S. Barreiras ... 
Mail bag fastener, C. \V. Jefferson 
Manure spreading machine, W. H. Crandall...... 
Mattress frames, construction of spring, E. Hos- 


808,093 


308,260 
« 808.322 
«- 808,287 

. 308,050 
- 308,199 
. 308,099 


Measure, grain, J. W. Moyers. 
Measure, tape, F. M. Slagle... 
Medical compound, A. Bevier.. 
Mica sheet, composite, J. L. Rorison.. 
Middlings purifier, C. G. Rollins...... 


Mill. See Grinding mill. Ink and paint mill. 
Maguey mill. Roller mill. 

Mill burr, L. P. & C. Teed.....-..... ce eee ces e eens e+. 908.108 

Mining shovel, power, G. D. Whitcomb..... eoceeee 308,118 

Miter machine, Stilly & Lowery........ . 808,213 


Mitering machine, P. Cushin.. . 308,184 
Moulding, W. Gardner..... cae « - 308,312 
Motion, device for converting, M. P. Buffum.. ... 308,129 


Motor for light machinery, W. Vogel . 
Musical instrument, mechanical, P. Ehrlich. 
Nails and spikes, making. H. Greer. 
Nose bag, O. C. Hayward. 
Nut lock, 8. A. Lesan.... 
Oil meal, process of and apparatus for cooking, J. 
e 
Package, liquid containing, J. M. Stimpson.. s 
Packing, cupped leather piston, A. Campbell... 
Packing, piston, W. Heston 
Paint for ships bottoms, drydocks, etc., composi- 
tion, J. H. Dilks webbeee 
Painter’s sizing, fresco. H. De Ross! . 
Painting on glass, decorative, E. J. Irlande 
Paper box, E. B. Munson 
Paper feeding device, A. Sedgwick .. 
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Paper feeding machine, G. White...... - 808,11 

Paper folding machine, J. H. Stonemetz.......... 308.214 
Pawl, G. Roberts........ .......566 308,097 
Peg wood sharpener, W. G. Scott. 908,204 


Pegging machine, H. Schtirhuber 
Pen. stylographic, L. E. Dunlap.. 


Piano action, J. Rudolf............... 0... ei 

Picker. See Fruit picker. 

Pipe casing, J. F. & J. F. W00d.........ccecseee eens 308.228 
Plane, rabbet, J. A. Traut .......... 0. 308,332 
Planter. check row, corn, J. Kirkwood. 308.173 
Planter check row, corn, J. D. Smith... 308.836 
Plow, M. Satterlee .. pai 


Plow jointer, O. W. Haegg. 
Plow standard, J. R. Sampson 
Post driver, F. M. Bwers.......... 


; Snap hook, G. A. Washburn 


Poultice. A. Elberson... 
Press. See Printing press. 


Press for dishing hollow articles, J. Robertson.... 308,098 
Printing press, T. Forknal]........ .0.ce00 eeessesee 808,150 
Propelling vessels, L. C. Thorp.... .. Peer rr) . 805,109 


Protector. See Vine and fruit tree protector. 
Pulp in pulp engines, stirring, G. F. Harlan. 
Railway chair, Bryant & Hopkins........... 
Railway, elevated, T. P. Chandler, Jr 
Railway gate. automatic, H. C. Reynolds.. 
Railway signaling apparatus, electric, B. 
piegel-Collenbusch.............006 eeesecceeeees 308.316 
Railway switch, dynamo-electric, M. Marshall.... 308,269 
Railway switch lock, P.L. Pettengill +. 808,278 
Rajlway track clearer and flanger, M. Ellis 308,067 
Rattan scraping and splitting machine, Clinton & 
«+ 308,189 
-» 808,102 | 
++ 808,151 
- 308,183 
«+ 308,231 
+» 808,245 


++ 808,255 
++ 808,054 
«+ 308.059 
- 808,198 


Refrigerator. D. H. Spicer. 
Refrigerator wagon, J. A. Frey. 
Revolver, J. M. Marlin 
Revolver, double-acting, J. T. Aldrich. 
Revolving table, W. L. Fleming 
Roller. See Shade roller. 

Roller mill. O. A. Byrns............cereceees cece eeeee 808,131 
Ropes or cords, device for attaching loops to, A. 

McDonald..........seseee s+ reece ase ee 
Rotary engine, P. 
Rubber compositions, manufacture of, J. J. C. 

Suiith i scssssassesessrcecsen dueake euaeeicoeses eeeee 808,209 
Rubber, devu'canizing and restoring vulcanized, 

J.J. Montgomery 
Sails, reefing, T. Fearon 
Sash fastener, I. N. Buck.. 
Sawmill feed mechanism, J. Cook , 
Saw teeth, device for setting and jointing, D. 


Sawing machine, band, P. Miller. 
Scale, W. R. Morse... 
Seale, E. R. Puffer 
Screw, J. Frearson +++ 808,246 
Screwdriver, J. Frearson eee 808,247 
Sewing machine covers, hinge plate for, W. 
Klenha 7 
Sewing macbine shuttles, bobbin for, W. Koch... . 
Sewing machine tuck fulder, W. Matthews 
Shade roller, J. Allen 
Sharpening machine knives, device tor, R. O. 
+ 308,092 
308,052 
«- 308.281 
+» 308,211 
+» 808,244 


+ 208,264 
308,078 
308,319 
308,124 


Shawl strap, T. Brooke... . 

Sheet metal vessels, collar for, J. F. Ross. 
Ship’s drag, F’. Stanke 
Shirt, S. A. Fishel .. . 
Shovel. See Mining shovel. 
Shutter fastener, I. Brooke...... 
Shutter worker, H. Camus .... 
Shutter worker, M. E. Peterson. 
Skate, roller. F. B. Mueller 
Skid, freight car, J. L. Rowe . 
Smeiting nickel and cobalt ores, A. Krupp... 


Soap, pyrethrum, J. Zacher], Jr..........ssseeeeees 


” 308, 172 
Spikes and machine therefor, manufacture of, 

He: Greer i523 se 3s ca sa secs ese a ceee been te Se aioe 308,251 
Spikes, die for and method of making, H. Greer.. 308,252 
Spindle bolster, G. Jaquith........... ~~» 308,167 
Square, try, W. B. Edwards......... 808,145 


Sta k cutter, G. W. & G. A. Davis.. 
Stamp, hand, J. P. Ellacott.. .. 


-- 808.806 
+ 808,309 


Steamer. J. G. WebD........:ceecceesseeceereeece seeee 308,116 
Stone. art or process of and composition for mak- 
ing artificial, J. H. Trickey....... .........ee-ee 308,111 


Stone crusher, T. A. Blake 308,234 to 308,236 
Stone, treating natural and artificial, J. L. Kess- 


Stool, piano, H. W. Hadley. 
Stopper in washbowls, sinks, and bathtubs, M. F. 


Stove and furnace grate, T. Kruse... 
Stove, heating, A. J. Weiss....... Ogor 
Stovepipe thimble, A. J. Martin ae 
Stove, steam generating, B. E. Sperry.............. 308,210 
Stoves and grates, construction of domestic, H. 

TNOMPSOD........ 26. cee eeeeeceee reer eeeens se eeeee 808,290 
Strap. See Hame strap. Shaw] strap. 


Straw stacking machine, C. E. Merrifield.. -- 808,088 
Sucker rod, R. H. Black... ...........e..seeeee eo ee. 808,238 
Supporter. See Garment supporter. 

Syringe attachment, C. 11. Butlin............ ... oe. 808,238 


Table. See Revolving table. 

Tapping gas and water fittings, machine for, E. J. 

- 808.182 
308,273 


Manville 
Telephone, J. N. McIntire.... 
Telephone and time system, combined, R. W. 
Willson 
Telephone exchange system, J.P. Freeman.. 
Telephone exchanges, multiple switchboard ‘tor, 
M. G. Kellogg............ cece sees 
Telephone system, C. A. Jackson.... 
Telephonic instrument support, ‘Iregurtha & 
BOVINE 05 Sei Ses sists gals epee e edags Seageaciasess 
Tetrahydro-parachinanisol, einai of, Z. H. 
Skraup 
Thermostat, A. W. Tubbs.. je 
Thermostat, Wilder & Clark. 


+ 808,286 
«+ 808,293 


808,120 


Thill clamp. H. K. Forbis............ Sesasterees pe a 
Thrasher and separator, combined, J. Davis..,... 
Thrashing machine cylinder teeth, blank ‘are 
forming, J. Christian.... - 808.135 
Thrashing tooth. J. Christian «- 308,136 
Ticket holder, J. H. Stewart.... - 808,105 


Tobacco granulating machine, M. Shirk. 
Tongue support, J. W. Schwarzel.. 

Trace or shaft carrier, M. B. Carey. 
Track crossing apparatus, H. Aiken......... 


Trees, device for felling, P. Miller.... . 

Trunk lock, E. T. Starr. eee 308,212 { 
Tube. See Hose tube. 

Valve gear, A. B. Landis. seeseees 308,079 


Vehicle seat, J. Walton .... 
Vehicle seat lock, A. E. Steel... 
Vehicle. two-wheeled, L. 8. Clark. 
Vehicle, two-wheeled, J. Howell. 
Vehicle wheel, C. E. Tower. : 
Vessel and apparatus for cutting channels | in 

waterways. J. Gates...... 0 ...ccceceececeeeee eens 308,153 
Vessel for dispensing fluids, P. Hartmann ++ 308,070 
Vine and fruit tree protector, E. D. Hill.... ....... 308,159 
Violin case, 11.{Kleineick. 308.077 
Warming pan, J. Barton ... ++ 808,126 
Watch mainspring winder, A. F. Robbins . ++ 308.096 
Watch spring holder, C. H. Morgan et al. ++ 808,820 
Water elevator, Lobb & Strader..... +» 808,080 
Wheel, J. I. Hoke es - 308,160 
Windmill, C. 8. Sellers.... « 808,205 


+» 308,104 
«+ 808,137 
++ 308,162 
- 308,292 


TRADE MARKS. 


Biscuits, J. Beatty & Co........ ceceeeeee eas 
Biscuits, Johnston Bros.. + 11,684 
Blankets, W. Ayres & Sons.. soos 11,675 
Carpet warp, Mount Ida Manufacturing Company.. 11,686 


- 11,676 


| Cigars, Fitzpatrick & Draper. 


Cough and croup sirup, N. K. Mansfield 


Cough sirup, J. M. Sparks........cceee0. wees seadgody 11,692 
Crackers, milk, G. Young........... » sister -. 11,697 
Flour, wheat, P. H. Copland....... err oer - 11,678 


Hame tugs, Underwood Hame Tug Company...... 11,693 
Inhaling vapors and compounds for use therewith, 

apparatus for, C. B. Harness... «+. 11677 
Liver compound, D. W. Curry wee. 11,679 
Medical compound forthe cure of skin diseases 

and purification of the blood, J. F. Pool... ..... 11,689 
Medicines, certain specified, Hop Piil Manufactur- 

ing Company 
Medicine for purifying the blood, patent, R. J. 

Smith .............0665 - 11,691 
Panniers or - bustles. “Alaska Down Company........ 11,672 
Poisonous compound for destroying animals and 

insects, Weeks & Potter..........0se-eereeeeer ne. 
Remedies for rheumatism, A. H. Warner. a 


11,683 


seeeceeee 


Ribbons, velvet, Giron Freres....... 

Sirop mineral sulfureux, F. Renard. 

Steam boilers, Rice, Whitacre & Co..... 

Tobacco. plug, Pfingst, Doerhoefer & Co. 

Tobacco, plug chewing, R. A. Patterson & Co...... 11,687 

Tobacco, smoking and chewing, C. W. Allen.11,673, 11,674 

Yeast, compressed, Fleischmann & Co...........+6 » 11,681 
DESIGNS. 

Air compressor frame, C. Beseler ......+.+.-+e.eeeoe 15,551 

Carpet, H. Horan.... .........ese08 eocccccccee 15553, 15,554 

Carpet, C. W. Swapp ...... - 15,568 

Clock case, A. O. Jennings 15,558 

Clock case. S. B. Jerome .....cccsessscccccscccccesses 15,559 


Coffin handle, T. 8S. Powers 
Costume, lady’s, M. Kavanagh 
Costume, lady’s, J. Q. Reed .. 
Costume, lady’s, 8. J. Shiels..... 
Costume, miss’s, M. Kavanagh.. 
Drip pan, C. Woehrle. .......... eeeccee 
Handkerchief. H. B. Wilson.. 
Hatchet, W. 8. Skinner ... 
Lamp globe. J. J. Kittel.......... 

Pipe mouthpiece, M. Dittenhoefer.. 
Type ornaments, H. Ihlenburg . 

Type, printing, H. Ihlenburg....... 


' GET THE BEST AND CHEAPEST. 
TRADE QU PE RING MaRK, 


CINCINNATI. 0. 
SOLE AGENTS UNITED STATES. 


z. 1 A. FAY c& CO.,, 
(Cincinnati, Ohio, U. 8. A.) 
Exclusive Agents and Importers for the United States, 


CELEBRATED 
;PERIN BAND SAW BLADES, 


Warranted superiorto all othersin quality. finish, 
‘uniformity of temper, and general durability. 
One Perin Saw outwears three ordinary saws. 


re Press 


Do Your 
Own 
Printing! 
er sizes $5to $75. 


Card & Label} ress $3, Lary 


ane Presses off) 
A DIES AND OTHER TOOLS’ 


For the mamufacrare ofall kinds of 


SHEET METAL Coops, 
DROP FORGINGS, 4c. 


Stiles & Parker Press Coq 4 
Widdictown, Cana. e 


UPRIGHT 


DRILLS 


ALL SIZES. 


BORING 


TURNING 


t 
mnt 


A printed copy of the specification and drawing of 
any patent in the foregoing list, also of any patent 
issued since 1866, will be furnished from this office for 25 
cents. In ordering please state the number and dete 
of the patent desired, and remit to Munn & Co.. 361 
Broadway, New York. We also furnish copies of patents 
granted prior to 1866; but at increased cost. as the 
specifications, not being printed, must be copied by 
hand. 


Canadian Patents may now be obtained by the 
inventors for any of the inventions named in the fore- 
going list, ata cost of $40 each. For full instruction- 
address Munn & Co., 361 Broadway, New York. Other 
foreign patents may also be obtained. 


Advertisements, 


Tuside Page. each insertion - - = 75 cents a line. 
Back Page, ench insertion - « - $1.00 a line. 


(About eight words to a line.) 


pie le may head advertisements at the same rate 

line, by measurement, as the letter press. Adver- 

tisements must be received at publication office as early 
as Thursday morning to apvear in next issue. 


WILLIAMSPORT 
Pony or Panel Plan- 
er. eneral use 
in Door Shops, Box 
and Furniture Man- 
ufactories. For plan- 
ing Door Panels 
Cigar Box Stuff, ‘and 
Furniture work, it 
has no equal. 

We use the Ellis 


solid forged steel 
head. Two pressure 
bars. Has strong. 
eed. Will plane from 
1-16 to 6 inch thick. 
Weight,1,400lb. The 
lowest priced first- 
class planer in the 
market. ROWLEY & HERMANCE, Williamsport, Pa. 


A Sy eral waa & MACHINECOMPANY; 
480 Washington Ave. Philadelphia, 


ENGINEERS & MACHINIST 


BLOWING E'NGINE § AND HYDRAULIC MACHINERY 


SOLE MAKERS OF THE 
PORTER AUene.souTawaar Avra CUT OFF Steam cl" 


RAILWAY AND STEAM FITTERS’ SUPPLIES. 
Rue’s Little Giant Injector. 


SCREW JACKS, STURTEVANT BLOWERS, &c. 
JOHN S. OVEZ= 46 Cortlandt St., N. Y. 


COURTSHIP and MARRIAGE, 
Fic: secrets, revelations and 
discoveries for married or single, 
See andhappiness 
OV fnanusome book of 160 pages, mailed for only 
10 cents by the Union Publishine Co., Newark, N. J. 


A PRACTICAL SUCCESS. 
VAN DUZEN’S PAT. LOOSE PULLEY OILER. 


Thousands in satisfactory every- 
day use. Entire reliability and con- 
stancy demonstrated in a two years’ 
test by (would be) Eastern skeptics. 
44 Economy shown byreasonable prices 

~ and perfect performance. 

our “Catalogue No. 55.’’ 
WAN DUZEN & TIFT. Cincinnati, O- 


) ) Reversible Collars & Cuffs. 


Rubens, Angelo, Raphael. 
New standing style, Murillo 


Several webs of Fine 
Muslin, starched tovether 
furm the FABRIC. Polish- 
ed both sides. Linenecol- 
lars and cuffs have no 
wrong side. Ten for B 

stores, or by mail, ra try. Two Gold Medals 
awarded at M.C. M. A. ir, Boston, 188. Collar and 


Send for 


peir cuffs, any size, postpaid, for SIX cts. Circulars free. q 


eversible Collar Co., Factory, Cambridge, Mass. 


MILLS, 


48 and 72 inch 
swing. 


© H BICKFORD 


Cincinnati, Ohio. 


EMPIRE OF BRAZIL. 


FOR THE ILLUMINATION OF THECITY 
OF RIO DE JANEIRO RY GAS. 

By order of the Imperial Government it is made public 
that proposals for the illumination of the city of kio de 
Janeiro by gas will by received up to 3 P. M.of February 
28, 1885, at th's Legation and at the Brazilian Consulate 
General in New York. Specifications and general condi- 
tigns will oy farnished on opp, penton at the same places. 

as. on, November 
= J. G. do AM ARAL VALENTE, 

Charge @’Affaires of Brazil. 


What's Trumps # 


Prices for single 
Indicators, sent 
by mail, 15 cts., 
25c- and $1.00. 


GEO, W. HYATT, 


112 Nassau St., 
NEW YORK OITY. 


A NEW IDEA! 
On receipt of 
$1.00 will send 
postpaid: A pair 
of **Hyatt’s Pat. 
Indicators’’show- 
ingTrumn,Points 
and Games: A fine 
Pack of Cards and 
a pocket edition 
on Whist by Wm, 
Pole, F. R. 8. 


o =<) 


E. P. THOMPSON. M.E.,9 Murray St., New York, 


ELECTRICAL EXPERT 
Member American Society Mechanical Engineers, and 
American Institute Electrical Engineering. 
| 


Beautiful & Lasting for ORNAMENTING 
WINDOWS, DOORS, TRANSOMS, &c. 


e Stained 


Glass 
SUBSTITUTE 


AT SMALL COST. Send for Tlustrated Cata- 
logee and Prices. Samples by mail 25 cents. 


WwW Cc YOUN SouE AGENT, 731 ARCH ST. 
aU, 


PHILADELPHIA, PA. 
AGENTS WANTED EVERYWHERE. 


RE BRICK, 


23 22 ST, 


FREE CHRISTMAS PACKAGE. 


To introduce our goods and 
secure future trade, we will send 
you free of charge, if you will 
send 20c. in stamps for postage, 
&e., 5 pretty Christm as Cards, 5 
nice New Year Cards, 1 lovely 
Birthday Card, a beautiful gilt- 
bound floral Autograph Album 
illustrated with biras, flowers, 
ferns, &c., & handsome Photo- 
graphic Portrait of all the Pres- 
. idents of the United States 

Ri age ren arranged in an album 
with a fac-simile Autwgraph of each ; also our new Holiday Book, 
Address J, W. BABCOCK & CO., CENTERBROOK, CONN. 


¢’ TILE AND CLAY RETORTS ALL SHAPES. 
= BORGNER & 0 BRIEN = 
Wwe RACE, PHILADELPHIA, 


| BIG PAY to sell our Rubber Printing Stamps. Samples 
eel 


PEREFECL 


NEWSPAPER FILE 


The Koch Patent File, for prese-ving newspapers, 
magazines. and pamphlets. has been recently improved 
and price reduced. Subscribers to the SCIENTIFIC AM~ 
ERICAN and SCIENTIFIC AMERICAN SUPPLEMENT can be 
supplied for the low price of $1.50 by mail, or $1.25 at the 
office of this paper. Heavy board sides; inscription 

“ SCIEN’ TIEIC. AMERICAN: * in gilt. Necessary for 
every one who wishes to preserve the paper. 


Address 
MUNN & CO, 


Publishers SCIE-7TIFIC AMERICAN. 
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free. TAYLOK Bros. & Co. ,Cleveland, Ohio 
x¢ Shot Guns Revolvers, 
tS eee : ifles, 
w Ete, 


Catalogue free, Gun Works, Pittsburgh, Pa 


PATENTS NEGOTIATED ABROAD. 


THE AMERICAN AND FOREIGN INDUSTRIAL 
ASSOCIATION of New York undertakes the sale of 
Patents in Europe. Is connected with the “Joint Stock 
Assoclution” of London,and has Agents in Paris, Brussels 
and Berlin. For further Purticulars, address HENRY A, 
HERBERT, President, 155 Temple Court, New York, 
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INSURANCE 
CASH CAPITAIC. 
LOSSES PAID IN 6G YEARS.....§56,000.000 
The kt ex and Strongest Company. 
3 


J. @ooDNOW. Sect’y, 
WM. B.CLARK, Asst.Sect’y. 


L. J. HENDE 
A CURIOUS AUTOGRAPH. 


** At another time I saw on a 
desk a scrap of paper that had 
on it a comical likeness or image 
of a human skeleton in minia- 
ture—a profile viewof the skull, 
the ribs, and the other bones, 
even to the foot. I wondered 
who the senatorial artist was, 
and in handling the paper I 
chanced to turn it another way. 
And what do you think it was? 
It was n’t meant for a skeleton, 
after all, It was nothing else 
than a very hasty autograph 
of Senator ———.” 

Read The Recollections of @ 
Boy-Page in the U.S. Senate, 
in the December number of ST. 
NICHOLAS, if you cannot make 
out the autograph; the article 
will interest old and young. 
This is the Christmas issue, 
containing contributions from 
Whittier, Trowbridge, Stock- 
ton, Boyesen, Mary Mapes 
Dodge, Miss Alcott, and others. 
It costs but 25 cents and makes 

a superb present for a child. All dealers 
sell it. Now is a good time to subscribe 
($3.00 a year) through dealers or the 
publishers, The Century Co. New-York, 


BY SENDING FOR A COPY OF OUR 

R A before buying your Christmas Pre- 
Whether for young or old, 

‘LID AY nothing is so sure to please as a hand- 

some book, and our catalogue places 

Alt GU E22 a'most endless variety before you 

! to select from at from 30 to 50 per cent. 

below the regular retail prices. We will send a Copy by mail 
FREE to any address. ESTES & LAUL’ , 301. 
305 Washington St., opp. “ Old South,” Boston, Mass. 


AMERICAN 


Electrical Exhibition 


TO BE HELD IN 


Mass, Charitable Mech. Ass'n Bldg., 


HUNTINGTON AVE., BOSTON, MASS. | 


TO OPEN 


Monday Dec. 1, 1884. 


TO CLOSE 


Saturday, Jan’y 3, 1886. 
SPECIAL NOVELTIES MAY STILL OBTAIN SPACE. 


‘FREE! FREE! 


To introduce our New and Popular Books at once, we make the 
following liberal offer for the Holidays: The person pele usthe 
longest verse in the Bible before Jan. Ist, will receive aSolid Gold 
Hunting Cased Lady’s Watch worth $50.00. If there 
be more than one correct answer the second will receive a Solid 
Silver, Stem Winding, Gentleman’s Watch worth 
$25.00, the third a key winding Silver Watch. Each person 
mustsend with their answer 26c. in stamps, for Biog for which 
theywill receive? Valuable and Popular Books asfollows: 
1, Manual of Etiquette, for ladies and gentlemen, a guide to polite- 
ness and good breeding, giving the rules of modern etiquette for all 
occasions. 2,The Standard Letter Writer, for ladies and gentlemen. 
Acomplete guide to correspondence, giving plain directions for the 
composition of letters ofevery kind with innumerable for ms and ex- 

mples, 8, Winter Evening Recreations, a large collection of Actin, 
Charades, Tableaux, Games, Puzzles, &c., for social gatherings, pri- 
vate theatricals and evenings at home; illustrated. 4, Di: guess 
sch ool 


Recitations and Readings, a large and chvice collection for 
exhibitions and public and private entertainments. 5, Parlor Magic 
and Chemical Experiments, a book which tells how to perform hune 
dreds of amusing tricks in magic and instructive experiments with 
simple agents. 6, Sixteen Complete Stories, by popular authors, em« 
bracing love, humorous and detective stories, stories of societ y life , of 
adventure, of railway life, etc., all very interesting. 7, Fancy Work 
for Home Adornment, an entirely new work upon thissubject, con- 
taining easy and practical instructions for making fancy baskets, wall 
pockets, brackets, needle work, embroidery, etc., etcey profusely and 
elegantlyillustrated. Cut this outand name paper. Address 

E. G@. BABCOCK & CO., CENTERBROOE:; CONN. 


PRES’T, 


sents. 


You need the Best Family, Religious, and Literary 
Weekly Newspaper. 


THE INDEPENDENT, New York. 
The Pell Mall Gazette, of London, says it is “One of the 
ablest weeklies in existence.” 
$3 per vear ; $5 for two years. 
“TRIAL TRIP,” 30 ce nts foramonth. Send card for Free 
Sample Copy. Address s 
THE INDEPENDENT, New York City. 


A.A.GRIFFING IRON CO 
STEAM HEA 


ING Apparatus 
SOLE MANUFACTURERS 


BUNDY STEAM RADIATOR 


750 COMMUNIPAW AVE. 
JERSEY CITY NJ. 


See illus. article in SCIENTIFIC AMERICAN Sept. 13, 1884. 


FREE TO ANY LADY 


Teaucr Ofthispaper who 
wiil agree to show our 
catalogue and price list 
of Rubber Goods to their 
friends and try to in- 


flnencosalesfor us, We Will send you free, post-paid two full 

sized, LADIES? GOSSAMER RUBBLR WATER PROOF GAR- 

MENTS, as 4 sample, and one of. our handsome Colored Covers 44 

Catalogues with wholesale price list showing how you can make 

a nice profit ight at home. Send 20 cents for postage, packing, &c., 
(stamps or silver tiken) Cut this out and send it to 

B, A. BABCOCE & CO., CENTERBROOK, CONN. 


BEST IN THE WORLD. 
For Packing the Piston Rods and Valve Stems of Steam Engines and Pumps. 


B represents that part of the packing which. when in use. is in contact with the Piston Rod. 
A, the elastic back, which keeps the part B against the rod with sufficient pressure to be steam-tight, and yet 
creates but little friction. 


This Packing is made in len ths of about 20 feet, and of all sizes from ¥% to 2 inches square. 
| 


NEW YORK BELTING & PACKING CO., 


| JOHN H. CHEEVER, Treas. Nos. 13 & 15 PARK ROW, Opp. ASTOR HOUSE, NEW YORK. 
JOHN D. CHEEVER, Dep’y Treas. Branches. 308 Cuusrnur St., Philadelphia, 151LaxeSr.,Chicago. 52& 54 SUMMER St.,Boston. 


CUTLER’S POCKET INHALER 


AND 
Carbolate of Iodine 


INHALANT. 


This is the only steam boiler ever 
devised in strict compliance with 
the demands of ratural laws. It 
gives eomplete immunity against 
explosions, delive:s dry steam, 
prevents all incrustation and de- 
posit on the bottom plates, affords 


A cure for Catarrh ,Bron- safety with high pressure, and 
chitis, Asthma, and all dis- secures great economy. The in 
eases of the Throat and vention is applicable to every style 
Lungs—even Consump- of boiler. and can be readi ap- 

tion—if taken in season. It will break up a Cold at plied, internally or_externally, to 


new or old boilers. Licenses grant- 
ed on liberal terms to manufac- 
Send for description. 

PLOSIVE BOILER CoO., 
and 157 Broadway, N.Y. 


WATCHMAKERS. 


turers. 
LAWSON NONE 

Before buying, see the Whitcomb Lathe and the Web- 

ster Foot Wheel, made by the AMERICAN WATCH 

TOOL CO., Waltham, Mass. CATALOGUES FREE. 


once. It is the King of Cough Medicines. A few 
inhalations will correct: the most Offensive Breath, 
It may be carried as handily as a penknife, and is guar- 
anteed to accomplish all that is claimed for it. 

Asa preventive it is in truth the ‘‘magical Amulet ” 
with which one may bid defiance to Cholera, Yellow Fever, 
and all Miasmatic and Infectious diseases. It has been 
thoroughly tested in various hospitals and localities in- 
fected with Malaria, Small Pox, Diphtheria, etc., and of 
the great number of persons, including Physicians and 
Nurses, who used the INHALER as a preventive, not 
one is known to have been attacked with any of the dis- 
eases to which they were exposed. 

Patented through the pgency of the SCIENTIFIC 
AMERICAN in 1473, this Inhaler has since had a larger 
and more extensive sale than any Medical Instrument 
ever invented. 

It is approved by physicians of every school. and in- 
dorsed by the leading medcia] journals of the world. 


Over 400.000 in use, tal for back No. le. Pri 
Sold by Druggists for $1.00. By mail, $1.25. Bo ear. With Phecnolonteal Hond 
: oy year, with Phrenological Head 
W. H. SMITH & ( O., PROP’S, as a premium; 20 cents a number. 


410 Michigan St., Buffalo, N. Y. 


AN OPTICAL WONDE 


adtel 


For Pleasure 
and business 


tetas 


Sent Fre To find outwhat 

"LOGICAL JOUR- 
FOWLER & WELLS CU., 

N.B.—Iist of book on Phrenology, 

Remington Standard Type-Writer. 


NAT, is like now, send your address on 
Physiognomy, Health, etc., FREE. 
The important im- 


provements just 
added double the 
value of the mach- 
ine, and greatly in- 
crease the strong 
lead which it main- 
tains over all com- 
petitors. 


Wyckoff, Seamans 
& Benedict, 
281 & 283 Broadway’ 
NEW YORK. 


ap Lantern. 
Aeonee card: 


ELECTRICAL WORLD 


An Illustrated 2 4 Page Weekly devoted to 


ELECTRICITY anditsPRACTICALAPPLICATIONS, 

Every one should read It 
whocares to know what is taking place in thisactive 
field of progress, which offers unequaled attractions 
to Inventors, Mechanics, Chemists, Capitalists, 
Students, andallbright. young men seeking an ad- 
vantageous start in life. Sample copy free. Subscrip- 
tion $3.00 a year. Send $1.00 for four months on 
trial. Address THE ELECTRICAL WORLD, 9 
Murray St., New York. 


HEALTHY MOTHERS AND HEALTHY CHILDREN. 


A scientific treatise of 451 pages, written in plain language, giving valuable information concerning the Diseases 
of Women, and also on the Diseases of Children. How removed and prevented. A valuable book for women. 
Price $2.00, Local General Agamts wanted. Send for circulars. _ 

BROWN, ELLIOTT & SPEARS, Silver Creek, N. Y. 


REID'S LIGHTNING BRACE Spreiersiisiencs foarte 


Wall sent post) 


fi 
155 N.Y 
THE PHIENO- 
2 p. 
753 Broadway, New York City. 
i ing, dca 6 fi 


Boring, Screw 
Agents wanted. 


NICKEL PLATED, WITH TWO 
BITS, ROSEWOOD TRIMMINGS, 


THE HARDEN STAR HAND GRENADE 
FIRE EXTINGUISHER 


Puts Out Fire Instantly. 
See editorial notice in SCIuNTIFIC AMERI- | 
CAN of November 224, 1884. 

Send for circulars. Address 


pk 
ae ay 
eiizeome, § Harden Hand Grenade Fire Extinguisher Co., 
My age y 205 Wabash Ave., Chicago, 
i ay: 10 Oliver St., Boston, or 
9 West Broadway, New York 


OPTICALGOODS 


Microscopes, ‘Telescopes, Field and Opera Glasses, Magic 
Lanterns, etc.; also, Barometers, Thermometers, Com- 
passes, Batteries, Drawing, Drainage, Dairy, and other 
Scientific Instruments. 192-pp. Catalogue free. 

PRENTICE & SON,MfgOpticians, 176 B’way,NY. 


AND FINE GRAY IRON ALSO STEEL 
EABLE CASTINGS FROM SPECIAL ans 


POST-PAID, A. H. REID 
1636 BARKER ST., PHILAD’A. 


BARNES’ | 


Patent Foot and 
Steam Power Machi- 
nery. Complete out- 
fits for Actual Work- 
shop Business. 
Lathes for Wood or 
Metal CirvularSaws, 
ScroolSaws,Formers, 
: 2 Mortisers. Tenoners, 
pice ote. Machines on trial ie desized. Onatipeye Cata- 
‘ue and Price List Free. W.F. & Nis, 
No. 1999 Main St., ltocktord. Hl. 


SEBASTIAN, MAY *: €O.’S. 
IMPROVED s60 


Screw Cutting Lathe. 


Designed for actual work; no 
toy. Lathes for wood or metal. 
rill Presses, Chucks, Drills, 
ogs,and machinists’ and ama- 
teurs’ outfits. Lathes on trial. 
BA Catalogues mailed on applica- 
f Cation. 
W185 & 187 W. Pearl St., 


MAL A DEVLIN CO: FINE TINNING Prove galaNo Cincinnati, Ohio. 
’ NISHING. ’ 
} THOMAS cH ener hehe THE PAYNE AUTOMATIC ENCINE 


Gives more power from same amount 
of fuel and water than any engine 


PATENTS. 


MESSRS. MUNN & CO., in connection with the pub- 
lication of the ScrENTIFIC AMRICAN, continue to ex- 
amine Improvements, and to act as Solicitors of Patents 
for Inventors. - 

In this line of business they have had thirty-ceght Os 7 c 
| years’ experience, and now have *moqualed facilities for | AGS .s watrabted All sived one stYles, 10 200 horse 
the preparation of Patent Drawings, Specifications, and | power. Send for prices and catalogue A 4. 
the prosecution of Applications for Patents in the B. - PAYNE & 5 


2 
P. O. Box 1207. Elmira, N. Y. 
United States, Canada, and Foreign Countries. Messrs. = catated 


Mun & Co. also attend to the preparation of Caveats, = New Catalogue of Valuable Papers 


Copyrights for Books, Labels, Reissues, Assignments, 
and Reports on Infringements of Patents. A!l business | contained in ScIENTIFIC AMERICAN SUPPLEMENT, sent 
freeof charge to any address. 


intrusted to them is done with special care and prompt- MUNN & CO., 361 Broadway, N. Y. 
ness, on very reasonable terms. 
A pamphlet sent free of charge, on application, con- A LOVELY CHRISTM AS GIFT 
taining full information about Patents and how to pro- ; s 
* direct ; i . Every Christm: ke the litt! 
cure them; directions concerning Labels, Copyrights, 73 Bo 2: every, Chrinimnas we mal queues 
Designs. Patents, Appeals. Reissues, Infringements, As- we have something nice and pretty. 
To introduce our goods in every home 


signments, Rejected Cases, Hints on the Sale of Pa- we wil send to any bey or girl free 

tents, etc. of charge, if you will send 2uc. for 
We aigo send. free af charge. a Synopsis of Foreign Pomtazes 5s ake tenieee. pou cele 

Patent Laws. showing the cost and method of securing 

patents in ail the principai countries of the world. 


and dige.gs es or bangs and dark eyes, 
rar 


and wardrobe of 32 Dresses, Hats, &c; 


i}t-bound flora] - 

MUNN & ©0.; Solicitors of Patents, graph “Aibuméillustrated with birds, : 
roadway, ew York. 

BRANCH OFFICE.—Corner of F and “th Streets, | 


Washington, D. C. 


ferns, scrolls, &c., five lovely Christ- ; 
mas Cards, one pretty Birthday Card 4 
and a 50p. lilustrated Holiday Book, 
ACME MFG, CO., Ivoryton, Conn, 
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OWER. 


Saree) yee 
Ys 


OSITIVE BLAST. 


(RON REVOLVERS, PERFECTLY BALANCED, 


Has Fewor Parts than any other Blower, 


P.H. & F. M. ROOTS, Manufacturers, 
CONNERSVILLE, IND. 
8. 8S. TOWNSEND, Gen. Agt.,22Cortland St., 9Dey St., 
COOKE & CO., Selling Agts.,22 Cortland Street, 
JAS. BEGGS & CO., Selling Agts. 9 Dey Street, 
J NEw YORK. 
SEND FOR PRICED CATALOGUE. 


FRET SAW OR BRACKET WOODS, 


IN CHOICE AND RARE VARIETY, 
PLANED READY FOR USE. 


ALSO LATEST BOOKS OF DESIGNS. 
GEO. W. READ & CO., 
Manufacturers Mahogany and other Cabinet Woods. 
186 to 20@ LEWIS ST., N. Y. 


2 TELEPHONES $3.50. 
Send forcirculars. Fitchburg Acoustic Telephone 
Co., 12 Cross St.. Fitchburg, Mass. 


FOUNDRY PRACTICE. 


ADVERTISERS wish to produce a Reliable Buok on all 
kinds of Foundry Practice, embodyin g the results of 
actual experience in different parts of the world, in Iron 
—Malleable, Cast, etc.—Steel, Brass, and other work. 
Persons qualified to contribute practical information— 
which will be paid for—should address &. H., office of 
THE IRONMONGER, 42 Cannon Street, London, E. C. 
The Editor-in-Chief wi!l arrange the purely literary side 
of the matter, so that those having the requisite know- 
ledge need not hesitate to apply on account of their lack 
of literary experience. Drawings should be furnished 
where they can be used advantageously. 

Send for New 


SCROLL SAW DESIGNS, O'eitatcene 


H. RUSSELL, Stratford, Conn. 


SEND FOR LIST OF 


FINISHED PULLEYS, at 4 cts. per pound. 
ROUCH PULLEYS, at 2 !-2 cts. per pound. 
The JOHN T. NOYE MFG. CO., BUFFALO, N. ¥. 


SHEPARD’S CELEBRATED. 
‘SSO 


ng Screw Cutting Foot Lathe. 


f Foot and Power Lathes, Drill Presses, 

f Scrolls, Saw Attachments, Chucks, 

Y Mandrels. Twist Drills, Dogs, Calipers, 
etc. Send for catalogue of outfits for 

amateurs or artisans. Address 

_ H. L. SHEPARD, Agent, 

Se Sa 134 E* Second St., Cincinnati, O. 


VARICOCELE 


Painless sure cure. Book free 
Civiale Agency, 160 Fulton &t., N. ¥- 


TRIAL, Sond foc NERVITA  certad 

QQ= for Neyy ous hon ac laodt Montveon Froav 

ayy COUSG LEV PaThage wed Foy 12cisko 
fog polo Ac UA G OLIN OX Md, CHICAGO LI, 


OPIUM 


FOREIGN PATENTS. 
Their Cost Reduced. 


©The expenses attending the procuring of patents in 
most foreign countries having been considerably re- 
duced, the obstacle of cost is no longer in the way of a 
large proportion of our inventors patenting their inven- 
tions abroad 

CANADA .—The cost of a patent in Canada is even 

less than the cost of a United States patent, and the 
former ine]vdes the Provinces of Ontario. Quebec, New 
Brunswick, Mova Scotia, British Columbia, and Mani- 
toba. 

The number of our patentees who avail themselves of 
the cheap and easy method now offered for obtaining 
patents in Canada is very large, and is steudily increas- 
ing. 

ENGLAND.—The new English law, which went into 
torce on Jan. 1st. enables parties to secure patents in 
Great Britain on very moderate terms. A British pa- 
tent includes England, Scotland, Wales, Ireland, and the 
Channel Islands. Great Britain is the acknowledged 
financial and commercial center of the world, and her 
goods are sent to everyquarter of the globe. A good 
invention is likely to realizeas much for the patentee 
in England as bis United States patent produces for 
him at hee. and the small cost now renders it possible 
for almost every patentee in this country to secure a pa- 
tent in Great Britain, where his rights are as well pro- 
tected as in the United States. 

OTHER COUNTRIES.—Patents are also obtained 
on very reasonable terms in France, Belgium, Germany 
Austria, Russia, Italy, Spain (the latter includes Cuba 
and all the other Spanish Colonies), Brazil, British India, 
Australia, and the other British Colonies 

An experience of THIRTY-KIGHT years has enabled . 
the publishers of 1'HE SCIENTIFIC AMERICAN to establish 
competent and trustworthy agencies in all the principal 
foreign countries, and it has always been their aim to 
have the business of their clients promptly and proper- 
ly done and their interests faithfully guarded. 

A pamphlet containing a synopsis of the patent laws 
of al) count ries, including the cost for each, and othe 
information useful to persons contemplating the pro- 
curing of patents abroad, may be had on application to 
this office. 

MUNN & CO., Editors and Proprietors of THE SCT- 
ENTIFIC AMERICAN, Cordially invite all persons desiring 
any information relative to patents, or the registry of 
trade-marks, in this country or abroad, to call at their 
offices. 361 Broadway. Examination of inventions, con- 
sultation, and advice free. Inquiries by mail promptly 
answered. 

Address, 


& WHISKY HABITS 
eured with Double 
Chloride of Gold. We 
challenge investiga- 
tion. 10,000 Cures. 
Books free. The 
Lestie E. KEELey Co. 
DWIGHT, ILL. 


MUNN & CO., 
Publishers and Patent Solicitors, 


861 Broadway, New York. 
Branch Office. cor. Fand 7th Streets, opposite Patent 
Office Washington, D.C, 
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Advertisements. 


Inside Page, each insertion - «= 75 centaa lines 
Back Page, exch insertion - - - $1.0@ a line. 


(About eight words to a line.) 


engravings may head advertisements at the same rate 

line, by measurement, as the letter press. Adver- 

‘isements must be received at publication office as early 
as Thursday morning to uppear in next issue. 


CRISPIN’S AWL. 


This isatool for everybody. It is a hollow handle, 
made of hard wood. five inches long, and weighing three 
ounces. It contains. inside on a spool, 50 feet of best 
waxed linen shoe thread. The spool is also hollow, and 
cont#ins three awls and three needles of various shapes 
and sizes. The thread fits the needles and the awis fitthe 
handle, and are held by a set-screw as seen in the cut. 
Itis for use in the house. stable, field, camp, or on 
the road for making immediate repairs, when one use of 
it will be worth more than its whole cost. Sent, by mail, 
on receipt of 25 cents. Hardware dealers will furnish 
it at the same price. MILLERS FALLS COM- 
PANY, 74 Chambers st., New York. 


TELEPHONES. | 
The United States Telephone Nifg. Co. 


This Company isthe owner of the patents of James 
W. McDonough for speaking telephones. 

Mr. MeDonough’s application for patent was the first 
that was made in the U. 8. Patent office for a speaking 
telephone; all other telephones are an infringement of 
these patents. This Company also owns patents cover- 
ing a completesystem of telephone exchanges. 

All telephones obtained except from this (Company or 
its authorized licensees are infringements, and the mak- 
ers, sellers, and users wil! be proceeded against. 

This Company are now prepared to_ sell Tele= 
phones of the most improved form. 

For particulars apply to 


The United States Telephone Manufacturing Co., 
187 BROADWAY N. Y. 


DRAWING | Sxssshasisee 
INSTRUMENTS. 


/ ete., and whatever cannot be ground b; 


Scientific American. 
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Users of Check Valves will please note the advantage these Valves 
over all others, The most important claim is, that as the Jenkins 
wears, the yoke that passes around the seat moves away from 
the seat in proportion to the wear of the Disk. 
uniform wear ofthe Disk until said Disk is compl 


JENEINS BROS., 
71 John Street, New York. 
AGENTS: 


‘BURNHAM'S: SELF-ADJUSTING SWING CHECK VALVE, 


possess 
Disk 


thus causing a 
etely worn out, 


Send for Price List ‘‘A.” 79 Kilby St., Boston, 


Rees, Shook & Co.,Pittsburg, Pa. Ahreny oe & Ryan, Louisvile,Ky. Weir & Craig, Minneapolis, Minn. 
Gibson & Clark,Cincinnati, Ohio. Jamey “an, Detroit, Mich. Pond Engineering Co., St. Le 1is, Mo. 
Chafer & Becker.Cleveland,Ohio. Weir go, Tl. Marinette Iron Wks. Co., Chisago, Ill. 
Dunham, Carrigan & Co, San he English Brothers,Kansas City, Mo. 
He & @ ff M’f’g Co., Denver, Co. 
H . = 
, ; 
Curtis Pressu’ = * tor,, PIPE COVERING, 
FOR STEAM: ~ © Oy cr, 
Is made entirely 0’ & pies the 
same space as a ¢ Ss it has no 
glands or packing @ up valve. 
g 


CURTIS »..s TRAP 


Has main valve outside .nd air valve 
inside. 


CURTIS REGULATOR CO., 
54 Beverly St., Boston, Mass. 


ERICSSON’S 
NEW CALORIC 


PUMPING ENGINE, 


FOR . 


Dwellings & Country Seats 

simplest! Cheapest! Eco- 

nomical! Absolutely Safe! 

Delamater Iron Works, 
C. H. Delamater & Co., 

Proprietors, 

16_ Cortinndt Street, 

New York, U.S. A., 


And 40 Dearborn St. 
Chicago, Ill, 


OGARDUS’ PATENT UNIVERSAL ECCEN- 

TRIC MILLS—For grinding Bones, Ores, Sand, Old 
Crucibles, Fire Clay Guanos, Oil Cake, Feed, Corn, 
Corn and Cob, Tobacco, Snuff, Sugar, Salts, Roots, 
Spices, Coffee, Cocoanut, Flaxseed, Asbestos, Mica, 
other mills, 
Also for Paints, Printers’ Inks, Paste Blacking, etc. 
JOHN W. THOMSON, successor to JAMES BOGAR- 
DUS, corner of White and Elm Sts., New York. 


« BARREL, KEG, 
‘ Hegshead, 


sent on application to | 


M. T. COMSTOCK,' | 

6 Astor Place, 
New York. 
THE ONLY PRACTICAL 

ELECTRIC MOTORS 

FOR FAMILY SEWING MACHINES. 4 

TYE ELEGTRO-DYNAMIC Co PHILA. 

224 CARTER SE PHILADA, PA. 


F, Brown’s Patent 


FRICTION 
CLUTCH. 


Send for Illustrated Cata- 
jogue and Discount Sheet 


The “‘ MONITOR.” 


A NEW LIFTING AND NON- 
LIFTING INJECTOR. 


in the world. 
Greatest Range 
yet obtained. Does 
not Break under 


Steam Pressure. 
Also Patent 


EJECTORS 
Water Elevators, 


For Conveying 
Water and Liquid. 
Patent Ollera, Lu- 

bricatora, ete. 

NATHAN MANUFACTURING COMPANY, 
Send for catalogue. 92 & 94 Liberty St., New York. 


WITHERBY, RUGG & RICHARDSON. Manufacturers 
of Patent ‘ood Working Machinery of every descrip- 


tion. Facilities unsurpassed. Shop formerly occupied 
by R. Ba.1 & Co., Worcester, Mass. Send for Catalogue. 


WJOHNG 
ASBESTOS 
LIQUID PAINTS 
ROOFING. 


Fire-proof Building Felt, 


Steam Pipe and Boiler Coverings, Steam Pack- 
ing, Mill Board, Gaskets, Sheathings, 
Fire-pioof Coatings, Cement, &c. 


DESCRIPTIVE PRICE LIST AND SAMPLES FREE. 


H. W. JOHNS MFG CO., 


87 Maiden Lane, New York. 
170N. 4th 8t., Phila, 46 Franklin 8t., Chicago. 


Emerson’s New)" Book of SAWS 
th 100 illustrati , Je 000 
Every rule: given ‘that wil enoblen ies A Neer A 
Readers to dvercome all difficulties, and Wwitioaw 
Sawyers instructed in hanging, .truing, Ss A WwW s 


Best Boiler Feeder |: 


SuddenChangesot |’ 


AND 
STAVE MACHINERY. 


Over 50 varieties manu- 
factured by 


B, HOLMES, 


BUFFALO, N. Y. 


Cnamfering, Howeling, and Crozing. 


Fireproof Non-conducting Coverings for Steam Pipes, 
Boilers, and «ll hot surfaces. Made in sections three 
feet Jong. Easy to apply. Asbestos Materials— 
Fiber, Millboard Packing, and Cement. 


CHALMERS-SPENCE CO. 
419-421 Eighth st., New York. 


<== NOTICE to Users of Steam Pumps. 
) We have received following letter in 
regard to one of our No. 5 “Li” ($16) 
. Steam Jet Pumps elevating 1 inch pipe 
, of water more than 50 feet high: 
“ DANSE, MICH., Feb. 24, 1883, 
“Van Dugen & TIFT, Cincinnati, O.: 
p ‘* Money could not buy the Jet of us 
unless another could be had. I would 
not give your No.5“ L” fora $700 pump, 
equal distance to raise. 

: “N, A, Litchfield, Supt. Mich. Slate Co,’” 
WemakeTen Sizes of these Pumps. Prices $7 to $7 
Capacities 100 to 20,000 gallons per hour. State for Bha 
purpose wanted and send for Catalogue of ‘‘ Pumps.” 

VAN DUZEN & TIFT, Cincinnati, O. 


ROLLSTONE VARIETY LATHE. 


Latest improved. Rotary 
and Stationary Bed Plan- 
ers and Buzz Planers; 
Band Saws;  Wardwell’s 
Patent Saw Bench Dowel 
Machine; Chair Machine- 
i Boiler Machines, etc. 
130. 
hai 


large Stock o. Second 

md Machinery always on 

hand. Send for catalogue, 

and scath just what you wantto ROLLSTONE MACHINE, 
Co., 48 Water St., Fitchburg, Mass. 


THE PUSEY & JONES COMPANY 


WILMINGTON, DELAWARE. 


SPEAKING TELEPHONES. 


THE AMERIAN BELL TELEPHONE COMPANY, 


W.H. Forses, W.R. DRIVER, THrO.N. VAIL, 
President. Treasurer. Gen. Manager. 

Alexander Graham lJiell’s patent of March 7%, 1876, 
owned by this company, covers every form of apparatus. 
ineluding Microphones or Carbon Telephones, in which 
the voice of the speaker causes electric undulations 
corresponding to the words spoken, and which articuia- 
tions produce similar articulate sounds at the receiver, 
| The Commissioner of Patents and the U. S. Circuit Court 
have decided this to be the true meaning of his claim; 
the validity of the patent has been sustained inthe Cir- 
cuit on final hearingin a contested case,and many in- 
junctions and final decrees have been obtained on them. 

This company also owns and controls all the other 
telephonic inventions of Bell, Edison, Rerliner, Gray, 
‘Blake. Phelps, Watson. and others. bai 

(Descriptive catalogues forwarded on application.) 

Telephones for !'rivate Line, Club, and Social systems 
can be‘procured directly or through the authorized 
agents of the comnany. 

All telephones obtained except from this company, or 
its authorized licensees. are infringements, and the 
makers, sellers. and users will be proceeded against 

Information furnished upon application. 

Address all communications to the 
AMERICAN BELL TELEPHONE COMPANY, 

95 Milk Street, Boston, Mass. 


WATER. 


Cities, Towns, and Manufactories 
Supplied by GREEN & SHAW 
PATENT TUBE AND GANG WELL SYSTEM. 


Wu. D. Andrews & Bro, 233 Broadway, N. Y. 


Infringers of above patents will be prosecuted. 


Address JOHN A. ROEBLING’S SONS, Manufactur- 
ers, Trenton, N. J., or li7 Liberty Street, New York. 

Wheels and Rope for conveying power long distances. 
Send for circular. 


OMMON SENSE CHAIRS AND ROCKERS. 
Strong, durable, and comfortable. No light, trashy 
stuff, but good, honest home comforts. Special dis- 
count to clergymen. Send stamp for catalogue to 
F. A. SINCLAIR, 
Mottville, “nondagn, County, N. Y. 
For sale by all first-class Furniture Dealers. 


Double Screw, Parallel, Leg Vises. 


Maude and WARRANTED stronger than any other Vise 
by EAGLE ANVIL WORKS oniy, Trenton, N. J. 


GRATEFUL—COMFORTING. 


EPPS’S COCOA. 


BREAKFAST. 


“By a thorough knowledge of the natural laws which 
| govern the operations of digestion and nutrition, and 

by a careful application of the fine properties of well- 
| selected Cocoa, Mr. Epps has provided our breakfast 
| tables with a delicately-flavored beverage which may 
save us many heavy doctors’ bills. It is by the judicious 
use of such artic'es of diet that a constitution may be 
gradually built up until strong enough to resist every 
tendency to disease. Hundreds of subtle maladies are 
floating around us, ready to attack wherever there is a 
weak point. We may escape many a fatal shaft by keep- 
ing ourselves well fortified with pure blood and a prop- 
erly nourished frame.’’—Civil Service Gazette. 

Made simply with boiling water or milk. Sold only in 
half-pound tins by Grocers, labeled thus: 


2Send your full address to 


Or straightening and running all kinds 0: 
ull ¢ EREE distribution. 
Merson, Smith & Co. (Ltd.), 


Never failing of success. Now ready for 
eaver Falls, Pa, 


JAMES EPPS & CO., Homeopathic Chemists, 
London, England. 


Builders of. all des. 


used by manufac- 
turers of Paper. 


SUPPLIES FROM 
HYDRANT PRESSURE, 
the cheapest power known. 
Invaluable for blowing 
Church Organs, running 
Printing Presses, Sewing 
BH Machines in Households 
‘Turning Lathes, Scroll 

f Saws, Grindstones, Coffee 


Mills, Sausage Machines, 
Feed Cutters, Electric 
Lights, Elevators, etc. 


It 
i needs littie room, no tiring 
| up, fuel, ashes, repairs, en- 
H gineer, explosion, or delay. 
| no extra insurance, no coal 

bills. -Is noiseless. 
(GH compact. steady ; will 
ee it any pressure ot water 
above 15 Ib.; at 40 lb. pres- 
sure has 4-horse power, and 
= capacity up to 10-horse 
wer, Prices from $15 to $300, Send for circular to 
THE BACKUS WATER MOTOs CO., Newark, N. J. 


work 


GASKILL’S STEAM: PUMPS, 


AND 
GASKILL’S HIGH DUTY PUMPING ENGINES. 
For public water supply. Manufactured by 
THE HOLLY MFG. CO., Lockport, N. Y. 


KORTING UNIVERSAL 


Ny Cousle Tue. INJECTOR 


FOR BOILER FEEDING. 
Operated by one handle. 
WILL LIFT HOT WATER. 
POSITIVE ACTION GUARANTEED UNDER 
ALL CONDITIONS. 
NO ADJUSTMENT FOR VARYING STEAM PRESSURE. 
WILL LIFT WATER 25 FEET. SEND FOR DESCRIPTIVE CIRCULAR. 
OFFICES AND WAREROOMS: 


Philada.,12th & Thompson Sts. |New York, 109 Liberty 
Boston, 61 Oliver St. Street. 
Augusta, Ga., 1026 Fenwick St. | Denver, Col., 438 Blake 
San Francisco, Cal., 2 Califor- | Street. 

| Chicago, II1., 204 Lake St. 


nia Street. 


ddress STINSON & CO., Portland,Maine. 


$5 to $20 Ps day at home. Sumples worth $5 free. | 
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i> SPRAY NSN) 
FEED WATER > NN 
PURIFIER o) 


FOR STEAM BOILERS 
U.S. & FOREIGN-PATENTS 


CIRCULARS 
SENT ON 
APPLIGATION| 
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whe. A. HARRIS, 
Providence, R. L (Park St.), Sixminutes’ walk Westfromstation. 
Original and Only Builder of the 


HARRIS-CORLISS ENCINE, 

With Harris Pat. Improvements, from 10 to 1,000 H. P. 

Send for copy Engineer’s and Steam User's 
Manual. By J.W.HIll M.E. Price $1.25. 
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cription of machinery 
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BOOKWALTER ENGINE. 


Compact, Substantial. Econom- 
ical, and easily managed: guar- 
anteed to work well and give 
full bower claimed. Engine and 
Boiler complete, including Gov- 
ernor, Pump, etc. at the low 
price of 
3 HORS# POWER...... 
re oN zs 

“ ‘ 


6 
By Put on cars at. Springfield, O. 
JAMES LEFFEL & CO., 
Springfieid, Ohio, 
or 110 Liberty St., New York. 


COLUMBIA BICYCLES 
AND TRICYCLES. 


New Illustrated (36 page) Catalogue, 
giving full description of these ma- 
chines. sent for stamp. 

THE POPE M’E°G CO., 

597 WashingtonSt., Boston, Mass. 
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GAS ENGINES. 


Simple, Substantial, Safe, Economical. 


One horse power will pump 1,000 gallons of water 100 feet 
high per hour with 3 feet of gas. One-half horse power 
will pump 500 gallons 100 feet high with 25 feet of gas. 


POWER DETERMINED BY ACTUAL TEST. 
Calland see them, or for circulars and prices address , 


THE CONTINENTAL GAS ENGINE CO., 
No. 231 BROADWAY NEW YORK. 


Clarh’s 
NOISELESS 


RUBBERWHEELS 


J/SAVE FLOORS. 
SAVE MONEY. 
BEST IN THE WORLD. 


GEO. P. OLARK. 
(Box L.) Windsor Locks, Ot. 


The Scientific American. 


THE MOST POPULAR SCIENTIFIC PAPER 
IN THE WORLD. 


Published Weekly, $8.20 a Year; $1.60 Six Menths, 


This unrivaled periodical, now in its fortieth year, 
Continues to maintain its high reputation for excellence, 
and enjoys the largest circulation ever attained by any 
scientific publication. 

Every number contains sixteen large pages, beautifully 
printed, elegantly illustrated; it presents in popu'‘ar 
style a descriptive record of the most novel. interesting, 
and important advances in Science, Arts, and Manufac- 
tures. It shows the progress of the World in respect to 
New Discoveries and Improvements, embracing Machin- 
ery, Mechanical Works, Engineering in all branches, 
Chemistry, Metallurgy, Electricity, Light, Heat, Archi- 
i tecture, Domestic Economy, Agriculture, Natural His- 
tory, etc. It abounds with fresh and interesting subjects 
for discussion, thought, or experiment; furnishes hun- 
dreds of useful suggestions for business. It promotes 
Industry, Progress, Thrift, and Intelligence in every 
community where it circulates. 

.The SCIENTIFIC AMERICAN should have a place in 
every Dwelling, Shop, Office, School, or Library. Work- 
men, Foremen, Engineers, Superintendents, Directors, 
Presidents, Officials, Merchants, Farmers, Teachers, 
Lawyers, Physicians, Clergymen, people in every walk 
and profession in life, will derive benefit from a regular 
reading of THr SCIENTIFIC AMERICAN. 

Terms for the United States and Canada, $3.20 a year; 
$1.60 six months. Specimen copies free. Remit by 
: Postal Order or Check. 

MUNN & CO., Publishers, 
361 Broadway, New York. 


THE 
. "0 ° 

Scientific American Supplement. 

THE SCIENTIFIC AMERICAN SUPPLEMENT is @ sepa 
rate and distinct publication from THR SCIENTIFIO AM- 
ERICAN, but is uniform therewith in size, every number 
containing sixteen large pages. THE SCIENTIFIC AM- 
ERICAN SUPPLEMENT is published weekly, and includes 
avery widerange of contents. It presents the most re- 
cent papers by eminent writers in all the principal de- 
partments of Science and the Useful Arts, embracing 
Biology, Geology, Mineralogy, Natural History, Geo- 
graphy, Archeology. Astronomy, Chemistry, Electricity, 
Light. Heat, Mechanical] Engineering, Steam and Rail- | 
way Engineering, Mining, Ship Building, Marine En- 
; gineering, Photography, Techhnology, Manufacturing 
Industries, Sanitary Engineering, Agriculture, Horti- 
| culture, Domestic Economy, Biography, Medicine, etc 
| A vast amount of fresh and valuable information per- 
| taining to these and allied subjects is given, the whole 
profusely illustrated with engravings. 

The most important Engineerihg Works, Mechanisms- 
and Manufactures at home and abroad are represented 
and described in the SUPPLEMENT. 

Price for the SUPPIEMENT for the United States and 
| Canada, $5.00 a year, or one copy of the SCIENTIFIC AM- 
‘ BRICAN and one copy of the SUPPLEMENT, both mailed 
for one year for $7.00. Address and remit by postal 
order or check, 

MUNN & Co., 361 Broadway, N. Yo, 
Publishers SCIENTIFIC AMERICAN. 


To Koreign Subscribers.—Under the facilities of 
the Postal Union. the SCIENTIFIC AMERIOAN is now sent 
! by post direct from New York, with regularity, to sub- 
scribers in Great Britain. India, Australia,and all other 
British colonies; to France, Austria, Belgium, Germany, 
Russia, and all other European States; Japan, Brazil, 
Mexico, and all States of Central and South America, 
Terms, when sent to foreign cauntries, Canada excepted, 
$4, gold, for SCIENTIFIC AMERICAN, one year; $9, gold, 
for both SCIENTIFIC AMERICAN and SUPPLEMENT for 
one year. This includes postage, which we pay. Remit 
by postal order or draft to order of 

MUNN & CO., 361 Broadway, New York. 


PRINTING INKS. 


(WHE “Scientific American” is printed with CHAS, 
ENEU JOHNSON & CO.’S INK. Tenth and Lom. 
bard Sts. Phila., and 47 Rose St., opp. Duane 8t., N. ¥ 


